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There has never been a time in the 
history of the electrical industry in the 
United States when there were so many 
indications of prosperity and so much 
hope for the future as at present. News 
comes almost daily of large additions to 
the plant of some manufacturing com- 
pany, made in order to meet the demands 
for its products both at home and abroad. 
Many companies state that they now have 
orders sufficient to keep them busy for 
months to come. The development of a 
large foreign market, which is going on 
steadily, should make the industry more 
stable, and tend to create a steady de- 
mand. In short, everything points to 
continued prosperity for many years to 
come, 


THE MAKING OF WORKMEN. 

Industrial supremacy, in so far as the 
term may apply to this country at least, 
comes from men rather than from condi- 
tions. What success has been gained by 
American manufacturers and engineers 
has been due more to the habit of mind, 
the quickness of apprehension and free- 
dom from tradition of the American 
mechanic than to any other single group 
of causes. Of course we have a country 
abounding in natural wealth, and condi- 
tions in it that make for opportunity ; but 
the mental alertness of the people, their 
mechanical training, their instinct for in- 
vention, their adaptability, have been the 
factors that have brought us from a purely 
agricultural commonwealth to the first 
rank of the nations producing manufact- 
ured articles and in the conquest of natu- 
ral difficulties. 

When one contrasts the method of train- 
ing men for the mechanical arts to-day 
with those that obtained a generation ago, 
the difference is so great and so striking 
as to lead inevitably to the natural in- 
quiry if the next generation will perpetu- 
ate the traditions that have marked the 
past and produce such examples of in- 
ventors, mechanics, engineers and men of 
science as have ornamented the recent his- 
tory of these states. Perhaps, under the 
present circumstances, one may take a 
pessimistic view and say that the race of 
skilled artisans is becoming extinct in the 
United States. But this view would be a 
narrow one, and is at least open to contra- 
diction. 

We have probably the most elaborate 
system of technical schools in the world. 
We have schools of engineering of high 
rank, capably administered and turning 
out thousands of graduates annually. In 
these schools are found teachers who stand 
high in ability. The product of these in- 
stitutions consists of young men with a 


fair general training and considerable 
impracticable knowledge of one or more 
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branches of engineering, coupled with a 
little mathematics and perhaps a reading 
It has 
been the custom to grant young men hav- 


knowledge of French or German. 


ing these qualifications degrees as engi- 
neers—civil, mechanical, electrical, as the 
case may be. They are turned loose upon 
the community at the rate of several 
thousand a year, the majority of them 
with their livings to make from the outset, 
and it is not usual at any time during 
their course of instruction for any infor- 
mation to be given them as to how best to 
take hold of this exceedingly practical 
problem, or how best to fit themselves for 
the exercise of an engineering profession. 

At the moment technical education in 
the United States rests practically at this 
point. There are some manual training 
schools. They are too few in number and 
they are too limited by lack of funds and 
endowment to produce the best results. 
The country is a democracy and, probably 
as a consequence, young men seek the dis- 
tinction conferred by membership in an 
engineering profession. But where are the 
schools that turn out the artisans—the 
men who work with their hands—the 
really productive factors in the nation’s 
advance ? 

It is time to call attention to the harm- 
ful influence which purely professional 
schools have exerted upon the general com- 
munity. Once, a generation ago, the ap- 
prentice system was in vogue in this coun- 
try and the product of it is the splendid 
average of mechanical ability displayed 
by the artisans of these states to-day. 
This system, through the devices of labor 
unions, has been practically strangled, and 
to-day few or no recruits are added to the 
ranks of handicraftsman from this source. 
The son of the electrical worker, the iron- 
moulder, the pattern-maker or what not, 
is debarred from entering the shops as an 
apprentice to become in time as good a 
workman as his father, or a better one, 
and his ambitions lead him far too often 
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to progress from the public school to the 
technical institute and to adorn his name 
with the letters representing an engineer- 
ing degree. The situation is in a certain 
way pitiful. In the making of an engi- 
neer withdut opportunity there is most 
often destroyed an artisan of capability. 
And the need of the country is certainly 
not for more engineers, but for more men 
with hands, brains and eyes trained to work 
skillfully together along certain lines of 
production—in short, for skilled artisans. 
Unless these are produced it is certain 
that succeeding generations will rise up 
and call us anything but blessed. 

Mr. Andrew Carnegie, a man who is 
possessed of an abundant measure of com- 
mon sense, has instituted at Pittsburgh a 
school for the training of artisans. There 
has been an immense amount of indiscrim- 
inate and unwise giving away of money in 
the United States in years past for the 
foundation of all sorts of schools, without 
any apparent referenceto the future placing 
of the students who are receiving instruc- 
tion in them. Mr. Carnegie will long be 
remembered for his miscellaneous benefac- 
tions, but it seems that in this particular 
instance he has spent money as wisely as 
it was possible to spend it, and that he will 
leave behind him an organization that will 
work more for the general good of his 
country than the purely professional 
schools which have been so largely founded 
of late. To give a young man the oppor- 
tunity to earn a good living, to fill him 
full of the desire of accomplishment of a 
real kind, to put him out in the world 
equipped fully for the struggle for exist- 
ence, is to make a good citizen. 

We need the engineering schools, and 
their product is certain to reflect high 
credit upon the schools and upon the coun- 
try; but greater than any possible need 
for such institutions is our lack of some- 
thing to take the place of the apprentice 
system and turn us out men who can con- 
tinue the splendid tradition of the Ameri- 
can. mechanic. Mr. Carnegie has doubt- 
less foreseen this particular need, and his 
endowment of the Pittsburgh school for 
artisans is an evidence of the sound judg- 


ment which enabled him to accumulate 
the fortune he is so liberally spending 
for the benefit of his fellows. 
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CURRENT DISTRIBUTION. 

Elsewhere in this issue the discussion 
on the subject of “Current Distribution 
in Metropolitan Areas,” which was held 
at the last meeting of the American In- 
stitute of Electrical Engineers, is given 
with great fulness. It is a modern re- 
crudescence of the old battle between the 
advocates of direct and alternating cur- 
rent for all sorts of purposes, and while, 
of course, it settles nothing, still it is in- 
teresting as showing the diversity of opin- 
ions that can still be held on so important 
a subject, and also as indicating the ten- 
dency to get together now shown in the 
two camps. 

Perhaps the whole thing may best be 
summed up in the statement that one kind 
of current is good for one thing and the 
other kind for another, and that as one 
can be turned into the other at will the 
proper thing to do is to devise a system 
using both, in which each is applied to 
the best advantage. 
nothing analogous to the storage battery 


So long as there is 


for use with alternating current it seems 
that for distribution in the crowded cen- 
tral parts of large cities the direct current 
must hold its own. Again, the improve- 
ments lately made in incandescent lamps, 
by which lamps of high voltage are made 
with good commercial efficiency, has made 
possible the installation of such a system 
as that at Providence, R. I., showing excel- 
lent results over a wide distribution-area 
by the use of direct current. 

Perhaps the price of polyphase motors 
has been one of the largest factors in hold- 
ing back the general distribution of alter- 
nating current in our largest cities, be- 
cause it is manifestly of great advantage 
to operate all forms of service from the 
same circuits and the same generating 
stations or substations. More and more 
as the price of real estate advances in our 
cities and buildings exhibit a tendency to 
soar skyward the elevator is becoming of 
importance, and so far the direct-current 
motor appears to have offered the best so- 
lution of the elevator problem. 

But notwithstanding the remarkable 
advantages of direct current for this kind 
of distribution, the equally great advan- 
tages of alternating-current distribution 
have led the larger companies to substi- 
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tute it for the other kind in most cases. 
Consolidations have played no unimpor- 
tant part in the general progress of elec- 
trical distribution, and the tendency to 
gather together in large stations the ma- 
chinery generating current both for light- 
ing and railway supply is very marked. 
Perhaps the problem will take more defin- 
ite shape when the alternating current is 
more fully exploited as a means for di- 
rectly driving traction motors. For this, 
unfortunately, it seems as if we must wait 
for what our European colleagues are do- 
ing. 

The discussion was very interesting and 
will well repay careful reading. 





In this issue is concluded the long paper 
by Mr. L. B. Stillwell on the “Electric 
Transmission of Power from Niagara 
Falls.” 
paper contains so much of value to the 


This interesting and important 


whole profession, and so clearly describes 
the vast complexity and difficulty of this 
record-making work of engineering, as 
to warrant its appearance in these pages 
in extenso. Its author is to be con- 
gratulated on having performed a service 
of value to his colleagues in presenting 
so fully the record of this signal achieve- 
ment. 











News comes that Mr. Guglielmo Mar- 
coni is on his way to Newfoundland to es- 
tablish wireless telegraphy stations upon 
the storm-bound coast of that province. 
This is really good news. Cape Race, on the 
southeastern prolongation of Newfound- 
land, projects almost directly into the 
track of steamers bound between New 
York and the English Channel, and on 
account of the tempestuous weather and 
fogs which often prevail there has be- 
come a sort of marine graveyard. If wire- 
less telegraphy did no other service than 
to establish a warning point on this dan- 
gerous promontory it would be a genuine 
blessing to maritime interests. It will 
make, however, in addition to this, a sort 
of half-way house of call, where ships 
can give and receive news, and will doubt- 
less be found of considerable utility and 
advantage in many ways besides its ca- 
pacity as an invisible beacon warning 
vessels of danger. 
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A Discussion of Electrical Distribution. 


Papers and Discussions at the Recent Meeting of the American Institute of Electrical Engineers. 


the EectricaAL MREvIEw, the 
one hundred and  fifty-eighth 
meeting of the American Institute of 
Electrical Engineers, held on the even- 
ing of November 22, was a sym- 
posium on the important subject of elec- 
trical distribution in metropolitan areas. 
To some degree it was a renewal of the 
ancient controversy between the advocates 
of direct and alternating-current systems, 
but the novelty of some of the ideas pre- 
sented, and the authoritative character of 
the participants, made the evening’s pro- 
gramme one of great interest. The very 
large attendance of the meeting was a fur- 
ther evidence of the interest felt by mem- 
bers in the subject under discussion. 
In opening the evening’s proceedings, 
President C. P. Stemmmetz said, in part: 
“The problem of electric light and power 
distribution essentially consists in supply- 
ing electric power from one primary gen- 
erating station to a number of customers 
in a form suitable for their demands. 
In its theoretical and simplest form a 
system of electrical distribution consists 
of the generating station and a system of 
distribution conductors and in addition 
thereto ‘controlling apparatus from the 
generating station and metering applian- 
ces at the customers’ premises. Stations 
of this simple form, but still of great 
magnitude, exist to-day in very large com- 
mercial operation. Since, however, elec- 
tricity is required in many different forms 
it becomes necessary either to install sep- 
arate distribution systems for these dif- 
ferent forms or to introduce transforming 
apparatus into the system. By the intro- 
duction of transforming apparatus the 
generating system becomes more or less 
independent of the system of utilization 
and by this is created a problem for en- 
gineers to decide in every individual 
instance—which system of distribution 
is most suitable for the individual case. 
Under the circumstances it is not aston- 
ishing that different engineers of equal 
prominence may reach under individual 
conditions exactly opposite points of view, 
although naturally in many views a gen- 
eral agreement of opinion is found.” 
The first paper of the evening, of which 
a full abstract follows, was 


“DISTRIBUTION OF ELECTRICAL ENERGY 
IN LARGE CITIES.” 


A* DESCRIBED in the last issue of 


BY LOUIS A. FERGUSON. 


With the trend of modern times toward 
consolidation of lighting, power and trans- 








portation properties, the system of distri- 
bution of electrical energy, in large cities 
especially, is daily becoming a more im- 
portant question, involving many perplexing 
problems and considerations. 

Nearly every city has granted franchises 
to many companies having varying degrees 
of financial and engineering ability, so that 
those who are ultimately engaged in con- 
solidating the physical properties usually 
find it advisable to adapt their engineering 
to existing conditions, abandoning as little 
as possible of the investment made by those 
which they have absorbed. Not only must 
be considered what has been done in the past 
but also the possible development of the 
future, so that the remodeling shall not 


The choice of a site for the main power- 
house (water and coal facilities being equal 
in each case) will depend upon the com- 
bined cost of the land and the transmission 
of the total capacity to the substations with 
the advantage in favor of the site nearest 
to the point of greatest delivered output; 
that is, the preference should be given to 
that site where the value of the land forms 
a larger proportion of the total than does 
the cost of the transmission. The less the 
cost of the transmission the less its length, 
and therefore the less cable and conduit to 
maintain. Since the territory to be supplied 
in any large city from a central power- 
house for general distribution of electricity 
for all purposes is so extensive, the adop- 
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Fie. 1.—Outrput Curve oF CHIcAGo COMPANIES. 


necessarily be that which might appeal 
most strongly to the conditions of the mo- 
ment, but of the future; for our invest- 
ments, let us hope, are made not only for the 
present, but for the future. 

The developments of the last few years 
have determined conclusively that the old 
method of installing a multiplicity of steam 
generating stations scattered throughout 
the city and furnishing electricity for light- 
ing and power in the surrounding district 
is no longer advisable. We find the more 
progressive companies abandoning their 
smaller plants as generating stations, con- 
verting some into substations and central- 
izing the generation of electrical energy in 
one or two large power stations located 
preferably on a water front and having di- 
rect communication with two or more rail- 
roads bringing coal from different sections 
of the country. 

There are several instances in Europe, as 
well as in America, of lighting and railway 
companies providing for their future growth 
by the erection of large central power- 
houses of from 50,000 to 100,000 horse-power 
ultimate capacity. In some cases these new 
power-houses supplant entirely the older sta- 
tions, and in others the older stations 
are retained intact, and are used dur- 
ing the peak hours of the winter months as 
auxiliary generating stations. 


tion of a high-pressure alternating current 
is necessary for transmission. There may 
be cases in which it is possible to obtain 
a site sufficiently large for a principal sta- 
tion near enough to the centre of greatest 
load to warrant the use of double-current 
generators if direct current forms the basis 
for lighting and power distribution, and the 
energy supplied for railway purposes is rela- 
tively small. In any new principal station 
the generators should be of the same fre- 
quency even if it is advisable, dwing to local 
conditions, that one or more be double-cur- 
rent machines. It is always conducive to 
economy, flexibility. of operation and mini- 
mum initial investmeat that all the gen- 
erators be arranged for parallel operation. 
The installation of both 60 and 25-cycle 
generators in the same station in a large 
city should be avoided, as the greatest econ- 
omy is only possible in a station generating 
by one class of apparatus. 

The determination of the class of current 
we shall generate depends entirely on the 
class of current we distribute. Considering 
the question for a large city from the broad- 
est standpoint and judging by experience 
with the advantages and limitations of both 
forms of distribution, I would recommend 
direct current for the lighting and power 
work of the strictly business and city resi- 
dential districts, and alternating current for 








6384 


the less closely built residential districts, 
with their local business incident thereto, 
as well as for the actual suburban territory 
of the city. 

An analysis of the lighting and power 
output (not including railways) of Chicago 
central station companies where this method 
of distribution is followed, may be interest- 
ing. Referring to Fig. 1 it wii be seen that 
of a total maximum output of 22,500 kilo- 
watts, 23.4 per cent is by 60-cycle alternat- 
ing distribution over a territory of approxi- 
mately fifty-eight square miles, and 79.5 per 
cent is by direct-current distribution over a 
territory of only ten square miles. 

The output shown in Fig. 1 as 25-cycle low- 
tension distribution is largely generated at 
present by direct-current and double-current 
machines, as the principal generating sta- 
tion is only three-fifths of a mile from the 
largest substation. A considerable portion 
of this output will probably continue to be 
generated by the present low-tension direct- 
current and double-current machines even 
after a large 25-cycle alternating station is 





winter. It will be noticed that the rotary 
converter output formed a very small portion 
of the total, but in this winter’s maximum 
we expect to turn out about three times the 
amount of rotary output, while the direct 
current delivered to the distribution mains 
directly from the continuous-current gen- 
erators will show only a slight in- 
crease. The storage battery discharge 
will show about 100 per cent increase. 
The growth in the rotary and  bat- 
tery outputs and the practical standstill in 
direct-current generating output give some 
conception of how we are working toward 
the idea of 25-cycle alternating supply from 
one large station to a number of combination 
rotary and battery substations. To effect 
a change of this kind without sacrificing 
the value and use of our present invest- 
ment in direct-current generating stations 
will take several years. 

In determining what shall be the general 
system of distribution, a study of the pres- 
ent conditions and future possibilities of 
electrical consumption must first be made, 
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power work is much superior to that of the 
alternating-current motor, and the disturb- 
ing effects on line pressures are less. The 
initial cost of the direct-current motors 
themselves and their attendant equipment is 
very much less; in fact, at the present time 
the selling prices of three-phase motors in 
America are far in excess of being reasonable. 
The direct current is also very much better 
adapted to electric elevator work than is 
alternating current; at the present time 
there is no alternating-current elevator 
equipment which coud be considered fitted 
for first-class high-duty service, and the 
progress in development of an economical 
alternating-current elevator for any service 
is slow. The importance of the electric 
elevator to the central station company is 
shown by the diagrammatical representation 
of outputs. There it will be seen that the 
consumption of electrical energy by elevators 
alone is twelve and one-half per cent of the 
total output of the companies. Our ability 
to install an economical and successfully 
operating elevator equipment is frequently 
the deciding feature in the question involv- 
ing the choice of central station service in 
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Fig. 2.—Cuicaco Low-TENsion OUTPUT. 


put in operation; but this curve is presented 
to show what portion of the entire load 
would be supplied by 25-cycle alternators 
and rotary converter substations, if an en- 
tirely new system were being constructed, 
the condition toward which we are develop- 
ing. 

The growth of the business of the com- 
pany (except in the southern district, where 
a modern 60-cycle station operates) is be- 
ing provided for by 25-cycle rotary substa- 
tions and all direct-current generating ap- 
paratus will be superseded as it wears out 
or becomes obsolete by 25-cycle rotary sub- 
station distribution in one low-tension dis- 
trict. .As the outlying residence districts 
become more general consumers of elec- 


tricity, they are changed over to low-tension _ 


direct current, and all new development in 
the northern and western districts is sup- 
plied by motor-generator sets receiving 25- 
cycle current from the main generating sta- 
tion and delivering 60-cycle current to the 
distribution lines. 

Reference to Fig. 2 will show how the 
maximum load of the low-tension direct- 
current distribution was provided for last 








and the system chosen should be one that 
will best suit these conditions. Fig. 3 shows 
the relative quantities of light and power 
consumed monthly by the customers of the two 
Chicago companies. These curves represent 
only the actual power business for elevators 
and small factory use, and other general 
power for a large number of relatively 
small consumers, and do not include any 
street or elevated railway work whatever. 
It should be remembered, however, that any 
system of generating or supply which does 
not take into consideration this factor is 
not comprehensive enough to provide for the 
future conditions of our American cities, 
which will undoubtedly involve the supply- 
ing of electrical energy for lighting, general 
power and local transportation work from 
one or more large generating plants. 
With the percentage of power as high as 
thirty per cent (shown in Fig. 3), even when 
general power only is included, the great 
importance of selecting a system of genera- 
tion and distribution, which is well adapted 
for power as well as lighting supply, will be 
thoroughly appreciated. The feasibility of 
applying the direct-current motor to general 


Fig. 3.—Liecut AND PowWER UOvutTPUT, CHICAGO, 


tral station company for lighting, elevator 
and general power service when compared 
with the cost of operating an isolated plant 
using hydraulic elevators. 

The development of the automobile and its 
extended use in the large cities have rendered 
necessary the installation of charging equip- 
ments at convenient points throughout the 
city. 

The use of alternating current in the dis- 
tribution system prohibits the use of storage 
batteries. Even assuming that the storage 
battery does not improve the economy of 
operating, still they are desirable wherever 
the service of the central station company 
is important. They may be adapted for use 
in various ways; in the central station itself 
when it is locatea at the electrical centre; 
at the centre of distribution for discharging 
during the peak; as auxiliaries in the rotary 
converter substations for discharge use at 
the time of maximum load in the main cen- 
tral station, or at any time of breakdown of 
the transmission line feeding the substation. 
They may also be used in substations in 
special districts where the load factor of 
the district is small, or midway between 
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rotary substations for purposes of regula- 
tion. 

The greatest value of the storage battery, 
however, is its ability to carry us through 
an emergency which comes as a rule in an 
electric lighting or power plant with very 
little warning. The fully charged battery 
kept constantly floating on the system be- 
comes the watchdog of the company’s serv- 
ice, responding to a call automatically, keep- 
ing the pressure chart perfect despite blown 
out cylinder heads in the central station or 
failures in substation transmission lines. 
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shows the capacity of the batteries at the 
one-hour rate of discharge and might be 
placed anywhere on the curve. 

The upper crosshatched portion shows the 
use of the battery in cutting off the peak, 
thus saving an otherwise necessary invest- 
ment in generating plant. 

Occasions have arisen where through the 
bursting of a boiler tube the storage battery 
has saved the direct-current system from 
shutdown by carrying the entire load for 
about an hour, allowing time for cutting out 
the disabled boiler. It is impossible in this 

curve to show the 











value of the battery 
in maintaining even 
pressure throughout 
the system, but it is 
one of the very im- 
\zo000 portant uses of the 








battery. 
The battery ca- 
pacity of the Chicago 
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Edison Company is 
distributed over the 
entire low-tension 
district. In addition 
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in the Adams street 
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We, therefore, originally adopted in Chicago 
for transmitting to rotary converter sub- 
stations 25-cycle three-phase alternating cur- 
rent generated by double-current machines 
at 160 volts alternating, arranged for step- 
ping up to 4,500 and 9,000 volts. The reason 
for employing double-current generators in 
preference to three-phase alternators gen- 
erating the line voltage was because the 
principal station of the company was only 
three-fifths of a mile from the point of great- 
est direct-current output. The double-cur- 
rent machine, therefore, could be worked at 
best efficiency supplying the necessary three- 
phase current for the outlying rotary sub- 
stations, the balance of capacity in the gen- 
erators being used to feed directly into the 
low-tension network, thus working the gen- 
erators at all times at full load. 

There has just been started in operation 
in this station the largest double-current ma- 
chine which has yet been built. It has a 
nominal capacity of 2,500 kilowatts, with 
overload limit for peak work to 3,200 kilo- 
watts, generating 300 volts direct current 
and 180 volts three-phase alternating. This 
machine is to run in parallel with the other 
double-current and direct-current machines 
in the station as well as in parallel with a 
new 3,500-kilowatt three-phase alternator 
being erected beside it to generate 9,000 
volts. 

As we have reached the limit of available 
space in our principal plants for the central 
district it is probable that all additional gen- 
erating plants will be by 25-cycle three-phase 
alternators generating directly 9,000 volts, 
the transmission line voltage. 
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Fie. 4.—Cuicaco OutTputT CURVES. 


The storage battery has a very distinct 
value, which is seldom recognized ana em- 
ployed to its full advantage, when located 
at the central distributing point of a system 
with feeders radiating to various points in 
the network. The battery may be provided 
with two or more end-cell switches, so ar- 
ranged that they may be connected in multi- 
ple and feed into the main distributing bus, 
or they may connect to one or more 
auxiliary bus-bars with a different number 
of cells in series, feeding into each bus and 
thus providing two or more potentials at the 
centre of distribution. It will be found that 
when only one pressure is maintained at the 
centre of distribution during the time of 
maximum load of a large district the 
pressure at the ends of the short feeders will 
be somewhat higher than the standard and 
they will be overloaded, and at the end of the 
long feeders the pressure will be lower and the 
feeders underloaded, although the pressure 
variation at other times may be negligible. 
Under such conditions the storage battery 
becomes exceedingly valuable. 

Fig. 4 shows three curves, representing 
two extremes of daily output, one being the 
Sunday curve and the other the yearly 
maximum curve, and also a third curve, 
representing the form of the company’s 
curve for about two-thirds of the year. 

The rectangular crosshatched portion 


These batteries in the residence districts, 
of course, can not economically cut off a 
residence load peak, because the latter is 
about four hours wide, but by discharging 
at the time of the down-town peak, which 
is only between one and two hours in width, 
they are able to cut down the demand for 
three-phase current at the generating sta- 
tion. In this way they are as valuable on 
peak work as though they were located in 
the down-town district, except that they do 
not save any investment in transmission line 
or substation apparatus. 

Fig. 5 shows clearly the value of the stor- 
age battery in a motor-generator substa- 
tion operating an interurban railway. Its 
main function here is as a regulating battery 
used to take up the fluctuations of the rail- 
way and keep a nearly constant load on the 
motor-generators. 

Having determined that direct-current dis- 
tribution is the most desirable for the cen- 
tral district of the city, and having shown 
that of the total maximum output of the 
lighting companies of the city, 79.5 per cent 
is by direct current, even when the promis- 
ing sections of the whole city are well cov- 
ered by mains, it then becomes natural to 
choose a system of generation for the prin- 
cipal stations that is best adapted to the 
direct-current distribution, as it represents 
such a large percentage of the total output. 


Fie. 5.—CURVES FROM A MotTor-GENERATOR SUBSTATION. 


It is almost universally conceded that 25 
cycles is the most desirable frequency for 
transmission and conversion by rotary con- 
verters. Sixty-cycle rotaries are considera- 
bly more expensive and much less satis- 
factory in their operation for the ordinary 
three-wire network, and still less satisfactory 
for 500-volt direct-current supply for sur- 
face or elevated railway service. Also for 
high-voltage underground transmission the 
lower frequency is preferable, inasmuch as 
the energy loss in transmission is less, and 
its resultant strain on underground cable 
insulation, whenever there is a slight dis- 
turbance on the system, is less troublesome. 
The kilowatt-hour efficiency of transmission 
and transformation between three-phase gen- 
erators and rotary direct-current output for 
the entire substation system equals 82.2 per 
cent. 

For all these districts a four-wire three- 
phase system from “Y” wound armatures 
supplied with the fourth terminal is used, 
the generator delivering a maximum of 4,150 
volts, with 2,400 volts between the neutral 
point and any one of the outside terminals. 
There is thus available a voltage best suited 
for the single-phase lines in the immediate 
locality and the higher voltage for four-wire 
three-phase transmission to centres in more 
distant localities. 

The general principles and systems which 








686 


have been here advocated as advisable for 
Chicago should be applicable to any large 
American city as the general conditions in 
all large cities are approximately the same. 
This, however, may not necessarily be true 
in the case of the smaller city or town as 
they are usually affected by some local con- 
ditions, and in some instances even the gen- 
eral conditions may not be such as to make 
the same system applicable. 

The aim of every central station manager 
should be to strive for simplicity and inter- 
changeability in his system of generation 
and distribution, avoiding as far as possible 
multiplicity and complexity of methods, 
building up a distribution system which 
shall be universal, thus standardizing the 
customers’ appliances and apparatus 
throughout the city. 


The next paper was read in abstract 
by its author, and is presented in brief 
extracts below: 

“LOCATING FAULTS IN UNDERGROUND DIS- 
TRIBUTION SYSTEMS.” 


BY HENRY G. STOTT. 


With the rapid and extensive growth of 
underground cable systems for the distri- 
bution of electricity for light and power 
purposes a problem of great practical im- 
portance has arisen, namely, to find a 
method of quickly and accurately locating 
a fault or ground in any part of the system. 

With small conductors, such as those used 
for telegraph cable, the ordinary Blavier 
and loop tests with galvanometer, Wheat- 
stone bridge and battery suffice; but the per- 
centage of error in locating a fault varies 
directly with the cross-section of the con- 
ductor or inversely as the resistance. Any 
one familiar with the most refined methods 
of battery test will admit that the loop test 
is the best of all, as it eliminates the worst 
variable, namely, the fault resistance. Even 
under the best conditions the loop test has 
an element of uncertainty in the variation of 
the zero on the galvanometer due to earth 
currents getting into the cable through the 
fault. In a city, the source of this error be- 
comes of greater importance than in sub- 
marine cables owing to the leakage of street 
railroad currents through the earth from the 
rails. As a matter of fact, it is frequently 
impossible to use a sensitive galvanometer 
on any test involving the use of the earth as 
a part of the circuit. 

Loop tests carried out with the com- 
paratively large current of ten amperes, 
using millivoltmeters instead of reflecting 
galvanometers in the hope that the stray 
currents would thus become such a small 
percentage of the test current that the errors 
due to the presence of the former would be 
practically eliminated, also failed entirely, 
and the conclusion was reluctantly reached 
that the galvanometer and battery must be 
abandoned whenever the resistance to be 
determined was less than 0.25 ohm. 

The distance between manholes is evi- 
dently the practical degree of accuracy es- 
sential to any successful method. This will 
average about 350 feet. Assuming that 0.25 
ohm is the limit of accuracy obtainable un- 
der these conditions, in the loop test this 
means that the method is not applicable to 
any conductor larger than No. 9 B. & S. 
gauge, and therefore of no practical value 
for lighting and power purposes. 

Resistance measurements having been 
eliminated as a possible means of solution, 
there remains three others, which may be 
called: 

(a) “The cut-and-try method.” 

{b) “The smoke method.” 

(c) “The compass method.” 

(a) The “cut-and-try method” is too well 
known and too bad to merit much descrip- 
tion, as it simply means cutting the cable 
into as many sections as necessary until 
the fault is finally located in a length be- 
tween manholes. 
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(b) The “smoke method” is also crude, 
and simply consists of putting a current of 
sufficient magnitude into the cable through 
the fault, to cause the insulation to burn 
and give out volumes of smoke, by means of 
which the location of the burnt section may 
be discovered upon opening up the man- 
holes. 

(c) The “compass method” is, in the 
writer’s opinion, the only practical and safe 
means of quickly and accurately locating a 
ground in cables larger than No. 9 B. & S. 
gauge. This method consists, briefly, in 
sending a constant continuous current of 
about ten amperes into the cable through 
the ground, the current first passing into an 
automatic reverser, which reverses the di- 
rection of the current flow every ten sec- 
onds. A manhole is then opened near the 
centre of the cable length and a pocket com- 
pass laid on the lead sheathing of the faulty 
cable and observed for, say, half a minute. 
If the ground is further from the source of 
reversed current, the compass needle will 
swing around approximately 180 degrees 
upon every reversal at tne end of each ten 
seconds’ interval. ‘the manhole is imme- 
diately closed and another opened,say,a mile 
further away from the source of test cur- 
rent, and if no motion of the compass needle 
occurs, then the fault has been passed and 
another manhole is opened between the two 
first positions, and so on until the fault is 
finally located in a 
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for four years, the writer can not recall any 
case, in which the method was properly ap- 
plied, that required more than three hours 
to locate a fault in cables having a length 
of from four to six miles. The whole secret 
of this rapidity lies in the fact that the first 
test at the centre of the line eliminates one- 
half of the cable from the question. To find 
a fault in a duct between manholes in a simi- 
lar length of cable, by any other method 
known to the writer, may easily take two 
days, and as many more may be required to 
repair the cuts. 


An interesting description of methods 
in use in a very important high-tension 
distribution followed, and is here ab- 
stracted : 


“THE BUFFALO HIGH-TENSION CABLE DIS- 
TRIBUTION SYSTEM.” 


BY HAROLD W. BUCK. 


In the development of the electrical trans- 
mission of power many propositions are be- 
ing presented of a water power or coal mine 
situated within such a distance of a city 
that it is cheaper to transmit power from the 
mine or waterfall than to generate it by 
steam in the city itself. In such systems 
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causing no delay or 
expense in rejoint- 
ing; (2) the number 
of manholes opened 
is a minimum, and 
the time spent in 
each is only about 
one minute; (3) 
the amount of cur- 
rent used is so 
small that no arc- 
ing or burning oc- 
curs and no. ex- 
plosions. 

One form of re- 
verser used by the 
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Manhattan Railway 
Company, consists 
of a one-quarter horse-power three-phase in- 
duction motor, geared to a two-part commuta- 
tor, which revolves in oil in order to ensure 
the quick reversal of current without danger 
of arcing across between segments. An ordi- 
nary constant continuous-current arc light 
machine is the most convenient source of 
current for this test, as it will supply a con- 
stant current throughout a wide range of 
voltage, thus automatically adjusting itself 
to the varying fault resistance. Should an 
are light machine not be at hand, 500-volt 
current can be used through a resistance 
and reverser. 

Before putting. on the reversed current it 
is advisable to break down the fault resist- 
ance by the application of a high-potential 
testing transformer to the cable for a few 
seconds. 

This method of test is especially useful in 
any network of cables, such as 2,200-volt 
single, two or three-phase mains and feed- 
ers, as the test current can be run on the 
network, without shutting down the supply 
service or interfering with it in any way, 
by simply sending the ten-ampere reversed 
current through a reactive coil (or the 
primary of a transformer) before entering 
the grounded main. This is merely done to 
protect the are light generator in case 
another ground should develop and thus 
cause a short-circuit on the alternating-cur- 
rent generator. This method of testing live 
circuits is only applicable, of course, to those 
supplying alternating current and having 
no permanent ground attached. 

After using this method of locating faults 


Fie. 1.—Map OF THE NIAGARA-BUFFALO LINE. 


three engineering elements must be consid- 
ered: First, the generating plant; second, 
the transmission line, and thira, the method 
for distributing the power at the end of the 
transmission line. Electrical generating 
plants and transmission lines have been the 
subject of many discussions, but the termi- 
nal arrangements for transmission lines‘are 
newer in their development, and it is the 
object of this paper to bring the matter up 
before the members of the Institute for dis- 
cussion, the problem presented being the 
best method of distributing the power 
throughout a city after a point has been 
reached on the transmission line where it 
is no longer safe to carry the power over- 
head at the transmission voltage. Such 
limitations exist on the outskirts of all 
cities. 

In order to serve as a basis for discussion 
and to point out the various considerations 
which enter, a brief description will be given 
of the method which has been adopted for 
the distribution of Niagara power in Buffalo. 

Fig. 1 shows a map of the Niagara-Buffalo 
transmission line indicating the relations 
between the overhead circuit and the cir- 
cuits of distribution within the Buffalo city 
limits the numeral 3 on the map indicating 
the terminus of the 22,000-volt overhead 
three-phase lines. At this point the three 


- overhead circuits, each having a capacity of 


10,000 horse-power at seven per cent line 
loss, enter a terminal house, and are con- 
nected to the primaries of the step-down 
transformers. These transformers have a 
capacity of 3,000 horse-power each, and are 
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of the, oil-water cooled type. The second- 
aries of the transformers are wound for 
11,000 volts, making the ratio of reduction 
of voltage 2.1. The secondaries of the trans- 
formers are connected through selector 
switches and two sets of bus-bars to the un- 
derground cables, each of which is connected 
through an air-break circuit-breaker. With 
the arrangement shown, the Buffalo system 
can be operated in two sections if desired, 
and any overhead circuit or any cable con- 
nected to either of the banks of transform- 
ers. The 11,000-volt cables supplied from 
the secondaries of the terminal house trans- 
formers are drawn through tile ducts under 
the streets in the usual manner, and carry 
the power to the various’ substations 
throughout the city of Buffalo. At present 
there are five feeders, each consisting of No. 
000 triple conductor lead-covered cables. Two 
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rotary converters. 1,000 horse-power, for 
general power distribution on a tertiary sys- 
tem at 2,200 volts, three-phase, the voltage 
being lowered from 11,000 volts by three 
250-kilowatt transformers. This 2,200-volt 
distribution is partly overhead and partly 
underground. 

Station No. 5—1,500 horse-power, for rail- 
way purposes, transformed from 11,000 volts 
to 360 volts and fed to three 5UU0-horse-power 
rotary converters. 

Station No. 6—1,000 horse-power, for rail- 
way service, as in Station No. 5. 

Station No. 7—5,000 horse-power is trans- 
formed from 11,000 volts to 360 volts and 
fed to the plant of the Buffalo Lighting 
Company in an adjacent building. 1,000 
horse-power, transformed to 2,200 volts, 


three-phase, for general power distribution 
on the tertiary system. 


—1%— 


Fig. 2.—UNDERGROUND THREE-PHASE SECTION SWITCH. 


of these have 9|32 inch rubber, two 8|32 inch 
rubber and one 614|32 inches paper and 4/32 
inch paper over-all. The lead in all cases is 
1% inch thick. 

Special attention is called to the section 
switches, which are shown in Fig. 2. They 
are of the triple-pole, single-tnrow type of 
oil-break switch, with a water-proof hood of 
iron bolted to the top of the switch frame 
for the protection of cable heads and leads. 
These switches are installed in vaults under 
the city streets, placed at convenient inter- 
vals. Some of the vaults are as large as 
10 feet by 12 feet. The switches are 
absolutely water-proof and could be sub- 
merged if necessary without danger, and will 
open the circuits under heavy loads without 
difficulty. They have proved of great con- 
venience at times when repairs have been 
necessary on sections of the cables, and for 
locating faults without the necessity of cut- 
ting the cable. I believe that underground 
section switches of this kind would prove of 
great service to all high-tension cable sys- 
tems, and believe that the design shown is 
entirely safe for service at 11,000 volts. 

In all, seven substations are supplied with 
power at 11,000 volts, three-phase, dis- 
tributed as follows: 

Station No. 4—2,000 horse-power, for rail- 
way purposes, transformed from 11,000 volts 
to 360 volts and fed to four 500-horse-power 


Station No. 8—2,000 horse-power, trans- 
formed from 11,000 volts to 2,200 volts, three- 
phase, for power distribution on the tertiary 
system. 

Station No. 9—1,500 horse-power, trans- 
formed from 11,000 volts to 360 volts, for 
supplying power to three 500-horse-power 
rotary converters for railway purposes. 

Station No. 10—1,000 horse-power, for rail- 
way purposes, as in Station No. 9 

It might be asked why the power is not 
transmitted from Niagara Falls at 11,000 
volts and distributed through the under- 
ground cables without transformation. It 
will be found, however, that the saving in 
copper on the transmission tines by the use 
of 22,000 volts more than pays for the trans- 
former installation in the terminal house, 
and that the saving in line loss is greater 
than the loss introduced by the step-down 
transformers. The longer the transmission 
line the greater would be the proportionate 
saving. It may also be asked why, if the 
overhead lines are to be operated at 22,000 
volts, the transmission can not continue at 
this voltage throughout the cable system in 
order to avoid the use of step-down trans- 
formers. It is true that there have been 
examples of successful operation of under- 
ground cables at voltages even higher than 
22,000 volts, notably the transmission from 
the plant of the St. Croix Power Company, 
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but, obviously, what can be done on a 
through trunk line can not be safely done 
on a network, and the Buffalo underground 
system is essentially a network. It has 
many lateral connections, rrequent joints, 
section switches, cable heads and switch- 
board connections, and under these condi- 
tions, which are probably no different from 
the requirements of other cities, I believe 
that 11,000 volts is, in the present state of 
the art at least, the highest voltage which 
should be considered. The success of the 
Buffalo power distribution at 11,000 volts, 
which has covered a period of about four 
years, has, however, demonstrated the safety 
and feasibility of using a potential as high 
as this, provided the greatest precautions 
are taken in the selection and installation of 
cables, and in the insulation of all terminal 
appliances. It seems to show that there is 
no longer any reason for fixing the prevail- 
ing voltage of 6,600 volts as the safe limit 
for underground work and for paying for 
the extra copper and ducts required by the 
lower voltage. 

In cases of short-circuit in the cables, 
practically no damage is done at 11,000 volts 
on account of the small current. Short- 
circuits have occurred on these cables, 
which have had the whole of Niagara power 
back of them, and it has been found, after 
locating the fault, that the lead was barely 
melted off around the fault. At 6,600 volts 
such a short-circuit would undoubtedly blow 
the cables to pieces, on account of the greater 
current, the heat energy at the fault being 
nearly four times as great. This is a prac- 
tical advantage, for it reduces the risk of 
damage to adjacent cables and ducts. 

In the city of Buffalo, then, we find a dis- 
tributing company called the Cataract Pow- 
er and Conduit Company purchasing power 
from the Niagara Falls Power Company at 
the Buffalo city line, at the transmission 
voltage, lowering it to 11,000 volts, three- 
phase, 25 cycles, and distributing it as raw 
material in this form as dealers in power. 
To the railway company it is delivered for 
transformation and conversion for use on 
their own direct-current circuits, to the 
lighting company for conversion into the 
various forms in which they redistribute 
it to small consumers, and it is also deliv- 
ered to various factories using power in 
quantities from seventy-five horse-power and 
upward, to which consumers’ power is sup- 
plied from the tertiary system mentioned at 
2,200 volts, three-phase, from substations 
owned and operated by the Cataract Power 
and Conduit Company. 

From a business as well as an engineering 
standpoint it is believed that the methods 
used in Buffalo as described are very satis- 
factory and economical. 

The transformation of voltage at the city 
line from 22,000 volts to 11,000 volts, besides 
being necessary, is also a positive engineer- 
ing advantage, for the reason that it ren- 
ders the 11,000-volt cable system independent 
of “grounds,” and high-voltage disturbances 
from lightning, resonance, etc., which occur 
at times on the transmission line, since there 
is no electrical connection between the two. 
Although there have been several instances 
of rises of potentials on the overhead line 
far above the normal, resulting probably 
from resonance, no rises of voltage have been 
noted as having been transmitted to the 
cables by induction through the cores of the 
step-down transformers. 

It is believed that the methods here de- 
scribed are practicable and convenient, and 
can be safely followed in principle by those 
who are planning similar systems of distri- 
bution. 


The next paper is given below in full: 
“ALTERNATING CURRENT AS A FACTOR IN 
GENERAL DISTRIBUTION FOR LIGHT 
AND POWER.” 

BY CHARLES F. SCOTT. 


The foregoing title immediately suggests 
the old-time controversy, alternating versus 
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direct current. The present probiem, how- 
ever, may be more accurately stated, alter- 
nating current only versus alternating cur- 
rent and direct current. 

The economical radius of direct-current 
supply from a central station is so limited 
that even in a strictly direct-current sys- 
tem, if it covers considerable area, recent 
engineering prescribes a large alternating- 
current generating plant furnishing power 
to rotary converter substations, and from 
these the direct current is distributed. This 
is witnessed in recent installations in greater 
New York. 

The problem therefore is this. For general 
distribution for lighting and power service 
where the current is generated in alternators 
is it desirable to utilize the current as alter- 
nating current or to convert it into direct 
current? 

Before taking up in detail the various ele- 
ments involved, the following statements 
may in general be considered as axiomatic. 

(1) Simplicity demands a uniform sys- 
tem with elements as few as possible and 
requiring a minimum of attention. Con- 
verting apparatus requires rotating ma- 
chinery and the presence of attendants, and 
these involve first cost, operating expense, 
complication and liability to interruption 
of service. 

(2) In classes of service for which direct 
current possesses no advantage over alter- 
nating current conversion is undesirable. 
For example, the simplest case is incan- 
descent lighting. It is doubtful whether any 
one would propose converting to direct cur- 
rent if incandescent lighting alone is to be 
supplied. 

(3) In outlying districts or other terri- 
tory where the output from a substation 
would be quite small, it would obviously not 
be economical to convert into direct current 
as many of the expenses of such a substa- 
tion would be relatively large, so that the 
cost per kilowatt for converting into direct 
current would be excessive. 

These conditions limit the general prob- 
lem, and the question may now be stated 
thus: In those cases in which the conver- 
sion from alternating into direct current is 
commercially practicable, is it necessary or 
desirable? 

It will be readily granted that usually 
a large part of the service would be as satis- 
factory if operated by alternating as by di- 
rect current. With regard, then, to those 
elements in which there is a difference of 
opinion, are the reasons for the use of di- 
rect current sufficient to justify the in- 
creased complications and expense of the 
converting apparatus? 

To answer this intelligently we will con- 
sider it in two divisions: 

(a) In the utilization of electric energy 
what advantages has direct current over 
alternating current? 

(b) When energy is generated as alter- 
nating current what disadvantages are in- 
volved in utilizing it as direct current? 

Taking up the first of these let us consider 
the ordinary classes of service and the 
means of providing for them. 

Incandescent lighting may be considered 
as indifferent to the character of the cur- 
rent whether it is alternating or direct, pro- 
vided the frequency be sufficiently high to 
prevent flickering. 

Are lighting is most extensively carried 
on by the enclosed arc lamp which is satis- 
factorily operated from direct-current cir- 
cuits, and also from 60-cycle alternating cir- 
cuits, so that there is no compelling reason 
for choosing either one current or the other 
as far as are lamps are concerned. 

The Nernst lamp which is quite satis- 
factory in its operation on alternating cur- 
rent but not on direct current, gives a posi- 
tive reason for choosing the former. 

In discussing motor service it is not the 
intention here to enter into a controversy 
as to the relative merits of alternating and 
direct-current motors. Suffice it to say that 
both are in extensive use for nearly every 
kind of service. The induction motor is 
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notable in having no commutator, and on ac- 
count of its ability to stand various kinds 
of abuse. It is especially fitted for general 
distribution of power in ail sorts of places 
as such motors receive little or no attention. 

For constant speed work probably no one 
will question the superiority of the alter- 
nating-current motor from the standpoint 
of the man who uses the motor and pays for 
repairs. Any objections which may be 
brought forward will probably be urged on 
account of reasons applying to the supply 
system such as power factor, starting cur- 
rent and voltage regulation. These items 
may be provided for by properly designing 
the system, and they can not be regarded as 
legitimate objections to the use of the alter- 
nating-current motor. 

For variable speed work the conditions 
are different; the fundamental difference is 
due to the fact that although there is a close 
correspondence between the performance of 
the induction motor and the direct-current 
shunt motor with constant field excitation 
the alternating-current motor does not have 
an exact analogue to the direct-current series 
motor. It follows that induction motors can 
not exactly duplicate all direct-current mo- 
tors. Therefore the results which may be de- 
sired must often be obtained in a different 
way from the methods employed with direct- 
current motors. 

From the above summary it appears that 
all of the imporvant classes of service for 
which current from a central station is used 
may be successfully undertaken either by 
the direct current or by the alternating cur- 
rent, sometimes equally well, sometimes with 
the advantage on one side and sometimes 
with the advantage on the other side. The 
most important difference is probably in the 
case of variable speed motors and the im- 
portance of this will depend quite largely 
on the proportion of this kind of service. 
Although the alternating-current motor can 
not exactly replace the direct-current motor, 
so that there may be some inconvenience in 
changing from one system to the other, yet 
when a new plant is being laid out, it is 
probable that the cases are very rare in 
which it would not on the whole be practi- 
cable to utilize either alternating-current 
motors or direct-current motors. 

To consider next the apparatus employed 
for producing and distributing current, the 
elements in the two systems may be set 
forth as follows: 

Alternating Current only—dAlternators, 
switchboards, primary mains, transformers 
and distributing circuits. 

Alternating and Direct Current—Alter- 
nators, switchboards, primary mains, sub- 
stations with switchboards, transformers, 
switchboards, rotary converters, switch- 
boards and distributing circuits. 

Comparing these in detail, the generating 
station in general will be substantially the 
same for the two systems, although a higher 
frequency will usually be employed if there 
is little or no conversion to direct current. 

The primary feeding system will also be 
substantially the same in the two cases, dif- 
fering, however, in the number of points at 
which the transformation is made to the 
low voltage, and the distributing system is 
supplied with current. 

The substations for conversion into di- 
rect current constitute the great difference 
between the two systems. Substations with 
converting apparatus are expensive to in- 
stall and to operate. The cost of the sub- 
station naturally makes it desirable to have 
as few as possible, hence they are located 
at as great a distance apart as the distribut- 
ing circuits will permit. 

The cost of distributing circuits for direct 
current is therefore very much greater than 
for the low-tension alternating-current cir- 
cuits to which current is supplied from a 
large number of transforming points since 
the alternating-current circuits are com- 
paratively short, and the cost of copper is 
hence greatly reduced. This effects a sav- 
ing not only in the cost of the conductors 
themselves but also in subways and ducts, 
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which are often limited in capacity, and 
high in cost. 

The liability to accident and interruption 
to service is inevitably greater in the system 
which converts to direct current than in that 
which merely transforms to a lower voltage 
since the substation with its switchboards 
and rotating machinery intervenes between 
the generator and the customer. 

The storage battery is an element which 
is sometimes presented as a reason for 
adopting direct current, as it may be readily 
added to the system. It may, however, be 
used in connection with alternating-current 
distribution. A rotary converter may be 
employed for charging the storage battery, 
and in turn the battery can supply current 
through the converter to the alternating cir- 
cuits. In this manner the battery may be 
related to the alternating system in sub- 
stantially the same way that it is usually 
related to the direct-current system except 
that the converter is between the pattery 
and the service. 

The foregoing general comparison between 
the two generating and distributing systems 
evidently favors the one which employs 
alternating current only. The introduction 
of converting apparatus therefore must be 
justified by advantages accruing in connec- 
tion with the utilization of the current which 
are sufficiently great to overbalance the 
extra cost and complication. 

To change an existing direct-current sys- 
tem into an alternating-current system is 
in many cases a difficult matter. The cir- 
cuits which are suitable for direct current 
may not be suited for alternating current. 
‘the motors used for the direct current 
would of course be useless on the alternat- 
ing circuits. These anu other similar points 
complicate the general problem, and when 
an existing direct-current plant is to form 
part of a large system, such considerations 
often determine the plan to be followed. 

The foregoing discussion applies particu- 
larly to large city plants for supplying lights 
and stationary motors for general work, and 
it has been assumed that the entire service 
is supplied either by direct current or by 
alternating current. There are, however, 
some cases where a combined service is 
advantageous, alternating current being sup- 
plied for certain districts, and direct cur- 
rent for others. 

In cities, a combined service for general 
distribution is sometimes applicable for 
furnishing direct current from substations 
to districts which have previously been sup- 
plied by direct-current generating plants, 
while alternating current is furnished to the 
outlying parts. The same generators may 
be used for both classes of service, and may 
supply them simultaneously. Quite similar 
results may be attained from a direct-cur- 
rent generating plant, the alternating cur- 
rent being obtained from inverted rotary 
converters. 

In smaller towns a combined service from 
an alternating-current plant is often used 


‘ for supplying railways by 60-cycle rotary 


converters in connection wi.n general light- 
ing and power, the latter service being en- 
tirely by alternating current. In many 
cases the lighting and railway work can be 
operated from the same bus-bars, as the 
automatic compounding of the rotary con- 
verters is such as to make the voltage upon 
the general system sufficiently constant for 
lighting service. 

Probably the most pertinent conclusion to 
be drawn from a discussion of this kind is 
that there is no ideai system, and no panacea 
plan which can be universally applied. Ex- 
isting and local conditions, special require- 
ments and the relative importance of the 
various classes of service to be rendered 
must all be taken into account in determin- 
ing what will be adequate in an individual 
case. 

The systems which we have been dis- | 
cussing have an important and far-reaching 
influence upon industrial life and social 
activity aside from their engineering as- 
pects. It would be difficult to find an agent 
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more instrumental in bringing about the 
unification and concentration of diversified 
industries and interests than electric energy 
in the form of alternating current. 

The recent electrical development in 
greater New York demonstrates this on a 
magnificent scale. A generation ago it 
would have defied the imagination to dis- 
cover any natural connection between such 
widely different agents as horses pulling 
street cars, locomotives drawing elevated 
trains, gas lighting houses and streets, water 
operating elevators, stoves heating and cook- 
ing, and engines of every sort and class 
doing a hundred kinds of work. But all of 
these and many others are in common being 
superseded by the electric current, which 
does not merely replace but develops, ex- 
pands and transforms. It is notable that all 
of this varied service is to be supplied from 
alternating-current generators; also that the 
outcome of the evolution of plans for gen- 
eral distribution and for railway work is 
identical in that alternators of the same 
frequency are being installed for both, so 
all could supply current to a common uni- 
versal system. 


Mr. Scott’s paper was followed by 


“NOTES ON THE ALTERNATING-CURRENT 
SYSTEM OF DISTRIBUTION.” 


BY W. S. BARSTOW. 


Distributing systems are usually referred 
to under two headings—direct and alter- 
nating. 

The direct-current distributing system, 
starting in the early ‘80’s and appearing gen- 
erally in its three-wire form, is what may 
be termed a universal system, since from the 
same conductors, and without any modi- 
fication whatever at the customer’s service, 
current is furnished direct to any electrical 
apparatus, whether for supply of power, light 
or heat. 

The alternating-current distributing sys- 
tem, making its appearance in its single- 
phase form about the same time as the di- 
rect, never started as a means of universal 
supply, being confined in its earliest stages 
of development to the furnishing of energy 
for light and heat only. To the absence of 
the alternating-current motor can probably 
be traced its restricted use and the early 
slow progress in this form of current supply. 
Had there been early developed a single- 
phase motor which would have met all the 
conditions of a direct-current motor in con- 
struction, economy and cost, then there is 
no doubt but that the three-wire, single-phase 
alternating-current system would have come 
rapidly to the front. As to whether it would 
take the place at the present time of large 
installations of direct-current supply, might 
perhaps be doubtful, since the storage bat- 
tery as a part of the general system is gain- 
ing ground and rapidly becoming indis- 
pensable. 

The alternating-current distributing sys- 
tem was first exploded as a house-to-house 
supply, and continued as such until within 
recent years, when efforts were made to in- 
terconnect the secondaries to increase the 
efficiency and reliability of the system. It 
was soon found, however, that the parallel- 
ing of transformers in old systems already 
erected, through small secondary mains, was 
much like paralleling compound generators 
through a small equalizing bus, and many 
failures were the result. The only practi- 
cal and successful method of paralleling 
transformers on secondary mains of dis- 
tribution is the placing of each transformer 
or bank of transformers on a _ separate 
feeder and providing at the station means 
for regulation on such feeder, so as to make 
it possible to divide up the load on the dif- 
ferent transformers and compensate for any 
difference in transformer regulation. Such 
a system is in successful operation in sev- 
eral large plants, and is productive of good 
results. When the alternating-current sys- 


tem is permanently standardized the trans- 
former will no doubt be considered a part 
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of the feeder, only one transformer or bank 
of transformers being installed at a single 
distributing point of a single feeder. 

Up to the time of the appearance of the 
multiphase motor the development of motor 
business on alternating systems was very 
restricted, as ue uses to which the single- 
phase motor could be put were more or less 
limited. On the other hand, the introduc- 
tion of the multiphase motor necessitated a 
change in the entire system of distribution, 
and it is not until the last few years that 
single-phase has entirely given place to 
multiphase systems, not, in fact, until it be- 
came apparent that the multiphase motor, 
under any stage of development, would prove 
superior to the single-phase. Probably the 
simplest multiphase alternating-current dis- 
tributing system which would be first 
thought of would be the two-phase, three- 
wire primary and three-wire secondary. 
Such a system might be satisfactory where 
light only is used and where the middle wire 
of the secondary system is always kept of 
proper size to maintain the balance, but 
there is no doubt that the better commer- 
cial form is the four-wire secondary, or in 
fact, the two phases taken directly from 
the machine to the customer’s service. With 
the same number of conductors, a further 
saving of copper is secured by the use of the 
four-wire three-phase. With either of these 
systems, where transformers are a part of 
the individual feeder, a complete intercon- 
nection of mains can be secured. When the 
supply from these secondary mains is intro- 
duced into the premises of the customer, 
necessity for installation of additional trans- 
forming apparatus arises. If the secondary 
be of a pressure of 110 volts between phases, 
either large motors must be installed at this 
pressure or step-up transformers used. In 
either case the mains must be very large to 
take care of this low-pressure motor current, 
and especially when such multiphase motors 
are frequently stopped and started. If the 
secondary be of a pressure of 220 volts, the 
size of conductors can of course be reduced, 
but it is still necessary to install a trans- 
former or balancing device if 110-volt arc 
or incandescent lamps are used. 

With the object of simplifying the system, 
in many cases the multiple network of sec- 
ondary mains has been omitted, and in 
their place a multiple network of primary 
mains substituted, the transformers being 
located on the premises of the customers. 
This reduces the system to a nouse-to-house 
supply and makes necessary the building of 
vaults or in other ways satisfying the insur- 
ance companies, as the full pressure is intro- 
duced into the premises of the customer. 
Such an arrangement necessitates an in- 
crease in the transformer capacity of the 
system, since the capacity of the trans- 
formers must be nearer the capacity of the 
connected load, whereas if grouped and the 
supply furnished through secondary mains, 
the transformer capacity can approach 
nearer the actual maximum load of the sys- 
tem. 

In order to reduce the fluctuations of press- 
ure in the lighting circuit, caused by large 
direct-connected alternating-current motors 
stopping and starting, there have been de- 
vised several systems which provide separate 
means of supply for motors and for lights, 
by providing additional “power” conductors, 
but in nearly all cases such systems neces- 
sitate the installation of primary transform- 
ers on the premises of the customer. With 
a view of furnishing a single service to the 
customer without installing apparatus on 
the premises, there are one or two systems 
employing four or five low-tension conduc- 
tors in the secondary, from which different 
combinations of pressure are secured for the 
separate operation of motors and lights, but 
such systems have not been put to extended 
central station use. 

But if the alternating system has not yet 
attained the standard of a large distribut- 
ing system for compact territory, it is never- 
theless alone in its field of transmission and 
house-to-house supply in scattered territory, 
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and yet even in these fields too much atten- 
tion can not be paid to the consideration of 
future permanent supply, there being many 
cases of its having been used as a very 
temporary means of “getting there.” A gen- 
erator is bought, a few miles of small-sized 
conductors erected, enough transformer ca- 
pacity installed to supply the present wants, 
and the installation is complete and trouble 
begins. When extra transformers are re- 
quired, they are purchased one by one in 
small sizes and connected to feeders already 
too small to carry the load. The idea of a 
change in the size of conductors never oc- 
curs, and soon the station manager does not 
think much of the alternating system and by 
that time the public generally agrees with 
him. This state of conditions is due to the 
fact that the system has not been designed 
with an idea of permanency, and the future 
and uncalculated demand upon it com- 
pletely destroys its usefulness. Such a state 
of affairs existed in the pioneer days of di- 
rect-current engineering, the future demands 
seldom receiving the consideration which 
they warranted. Inspectors “determined” 
the system and visited every corner of the 
city, every private house, hotel, etc., and 
finally “determined” that the heaviest di- 
rect-current mains in the business section 
should be 27,000 c.'m. and the feeder 41,000 
e.m. Three years later, in the same city, these 
mains were replaced by others of eight times 
the capacity, and were even then too small. 
Such was true of the simple direct-current 
system, and it was even more true of the 
alternating system. The idea that the alter- 
nating high-pressure system saves copper, 
and that therefore it may be possible to save 
it all, has often brought about a final fail- 
ure of a promising success. 

What is required to-day, however, if the 
alternating current, besides retaining its 
field of transmission and scattered distri- 
bution where it is supreme, would enter the 
compact direct-current field of distribution, 
i . 


s: 

First—A standard type of motor, which 
can be used for all classes of business de- 
mand and will meet the same commercial 
requirements as the present direct-current 
motor. 

Second—A universal system of supply, 
which does not require transformers, etc., 
or anything outside of the meter itself, to 
be located on the premises of the customers. 

Third—Some apparatus which, in connec- 
tion with alternating current, will take the 
place of the storage battery supply on the 
direct current. 

With these requirements complied with, 
the alternating-current distributing systems 
can expect to take the place of many of the 
large direct-current systems, not only for the 
supplying of light, heat and power, but also 
for transportation. 


The last paper presented was the fol- 
lowing: 


“250-500-VOLT THREE-WIRE DISTRIBUTION 
FOR LIGHTING AND POWER.” 


BY PHILIPPO TORCHIO. 


In the last few years great improvements 
have been made in the manufacture and se- 
lection of incandescent lamps. The arc lamp 
practice has undergone a radical change. 
The wiring and appliances connected with 
electric installations of buildings and other 
places have been brought up to a high stand- 
ard of good workmanship and insulation. 
These, and other not less important im- 
provements have made possible the use of 
commercial voltages ‘considerably higher 
than were permitted in the early stages of 
the industry of electric lighting and power 
distribution. 

In existing well-developed systems of low- 
tension current distribution it would be out 
of the question to consider at this aate the 
proposition of changing the voltage of the 
existing systems, but on new installations 
and in places where changes of systems of 
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distribution are contemplated it is some- 
times convenient to adopt the three-wire 500- 
volt system which has met with great favor 
abroad and especially in England, and which 
is gradually being introduced in this coun- 
try. In its favor are the following points: 

The system has all the advantages of the 
original low-tension Edison three-wire sys- 
tem, and it has greater capabilities of expan- 
sion in lightly loaded or scattered territories 
as is often the case in small cities or in large 
factories and other places. The system is 
economical to operate, it is economical as to 
distribution within a wide radius, it is flexi- 
ble and easy of control and simple of opera- 
tion, and free from such troubles as ca- 
pacity and inductive effects which appear 
on alternating-current transmission lines and 
translating devices; it can be applied di- 
rectly to a greater variety of services than 
any other system, and finally it derives from 
the use of the storage battery economical ad- 
vantages in station investment and the in- 
valuable commercial superiority of ensuring 
continuity of service. 

The generating equipment and the sta- 
tion apparatus for 500-volt systems is just 
as well developed as any other apparatus 
on the market, and the cost is well in line 
with other standard apparatus. 

The main unfavorable points of the 500- 
volt three-wire system are (a) the increased 
tendency to arc, necessitating the use of 
wiring and appliances of high insulation 
and carefully separated terminals at the cus- 
tomers’ installation, (b) the lower efficiency 
of the 250-volt incandescent lamps as com- 
pared with lamps of half that voltage, (c) 
the difficulty of operating 250-volt arc lamps. 

These limitations are gradually becoming 
less and less restrictive, as a review of the 
present conditions will demonstrate. 

As to the insulation requirements for wir- 
ing and appliances, the new rules of the 
National Board of Underwriters prescribe 
the same insulation and breakdown test for 
all wires used with voltages between 0 and 
600; all lamp sockets and receptacles must 
be suitable for use on any voltage up to 
250 volts, only rosettes, cleats, knife and 
snap switches, etc., are required to be special 
for voltages between 250 and 600. In gen- 
eral, it may be said that any modern installa- 
tion will safely withstand a 500-volt service, 
and that the conservative requirements of 
the Board of Fire Underwriters are not un- 
commercially stringent. It may, however, 
be said that not all the local Boards of Fire 
Underwriters have as yet adopted the rules 
of the National Board. 

In regard to efficiency of high-voltage in- 
candescentlamps, the difference for the stand- 
ard 16-candle-power lamp of same candle- 
hour area as the low-voltage lamp is about 
ten per cent. The best 200-250-volt 16-can- 
dle-power lamps made at present have an 
initial efficiency of 3.4 watts per candle, and 
have the same life as the 3.1 watts per candle 
110-125-volt lamp. 

In large cities supplied by Edison system, 
the common practice is to use lamps of 3.1 
watts per candle; in all other places, lower 
efficiency lamps are ordinarily used, and the 
3.6 watts per candle lamp is quite common. 
In the latter case the adoption of a 3.4-3.5 
W. P. C. 250-volt lamp would not materially 
overtax the user, nor the illuminating com- 
pany, and, therefore, for such places the 500- 
volt three-wire system would not be at a 
disadvantage on that account. 

The difficulty of adapting arc lamps to the 
500-volt three-wire system has been over- 
come by connecting two ordinary enclosed 
are lamps in series in the same manner that 
the old open arcs were, and are still, in 
many places, connected on the 110-volt cir- 
cuits. Lately, however, several types of 
double arc lamps have been used with en- 
tire success. The single arc has also been 
tried to some extent, but it has proved a 
failure for general use on account of the 
objectionable blue light it gives. Such lamps 
are, however. used for street lighting in a 
few places. 

The review of the difficulties to be over- 
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come shows that they are not very serious, 
especially for new installations and where 
changes of distribution are contemplated. 


The discussion was opened by Mr. 
Gano 8S. Dunn, who took up the points in 
Mr. Scott’s paper, especially the statement 
that the induction motor is to some de- 
gree an analogue of the shunt motor. 

In the first place, this analogue is 
limited to a shunt machine with con- 
stant field excitation. By that limitation, 
Mr. Dunn thought, was really overlooked 
one of the principal advantages of the 
shunt motor, which is the possibility of 
controlling its speed by controlling its 
field. To this, he pointed out, there is no 
corresponding analogue in the induction 
motor. The second point in which the 
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tors. One of them was a plain shunt motor 
adapted to 230 volts and 950 revolutions, 
the other was a constant-speed, compound- 
wound motor for the same voltage with a 
speed of 1,025 revolutions. The third 
motor was an induction motor of the same 
voltage, running at 1,130 revolutions at 
sixty cycles. The data for the induction 
motor were taken from the publications 
of a prominent company building such 
motors; the data for the direct-current 
motors were taken from tests made on 
commercial motors of standard rating 
taken out of the storehouse. In order that 
the results might be comparable the ele- 
ments of the curves are all expressed in 
terms of percentage of full load. At full 
load the running current of the induction 
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analogue fails is that the speed of the 
induction mottor can not in any wise be 
changed by varying the voltage upon its 
armature. This matter of speed control, 
he thought, far from being an insignifi- 
cant element, is very important, and we 
must not think that in future we shall be 
contented with constant speed simply be- 
cause we have been accustomed to it in the 
past. Multiple-voltage systems are com- 
ing into wide use and only direct-current 
motors can be used with success on such 
systems. A four-wire system can give 
six fundamental speeds and by modifica- 
tion of these by variation of field strength, 
or the use of a little armature resistance, 
twelve speeds of practical efficiency and 
stability may be obtained. 

With Mr. Scott’s suggestion that any ob- 
jections which might be brought forward 
to the use of the induction motors would 
probably be urged on account of reasons 
applying to the supply system only, Mr. 
Dunn disagreed, because to design the sys- 
tem properly to eliminate these objections 
would cause the cost to go up out of all 
proportion to the result obtained. At this 
point Mr. Dunn exhibited a lantern slide 
of the curves shown herewith. The motors 
compared were three five-horse-power mo- 


motor is about ten per cent greater than 
the running current of the direct-current 
motors; at full load the efficiency of the 
induction motor was about three per cent 
lower than that of the direct-current mo- 
tors, and at overload rapidly fell off. 
The efficiency of the direct-current motors, 
however, was maintained. At full load 
the shunt motor falls off in its speed about 
four and one-half per cent; the induction 
motor about five to six per cent, and the 
compound motor about seven per cent. 
At 100 per cent overload the shunt motor 
is superior to either of the other types. 
When the induction motor is loaded to 2.6 
times its normal torque it reaches its 
breakdown point, whereas both the direct- 
current shunt and compound machines 
keep turning, and the shunt motor does 
not “stall” until 640 per cent of normal 
torque is reached, while the compound 
motor continues until 1,080 per cent, or 
nearly eleven times normal torque, is 
reached. 

In work where there is liability to over- 
load, as in rolling-mill work or ironwork 
of any kind, the liabilities of overload are 
very frequent and very severe. To get the 
same service out of an induction motor 
as from a direct-current motor a bigger 
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machine must be put in and the cost will 
be much greater. Mr. Dunn believed that, 
while the direct-current motor may re- 
quire a little more attention, it is cheaper 
and can do more. 

Mr. L. A. Ferguson continued the dis- 
cussion. He also took up Mr. Scott’s paper 
and stated that the experience of the 
Chicago company was that the operating 
expenses of substations is a mere baga- 
telle. He had found that where alternat- 
ing-current arc lamps were put in direct 
substitution of direct-current lamps that 
the size of wiring had to be increased. 
As to the Nernst lamp, he thought that 
if the same amount of energy and brains 
was put on to the development of this 
lamp for direct-current work it would give 
us a better lamp and one that would be 
satisfactory. Mr. Ferguson did not think 
that alternating-current elevator motors 
were comparable now or would soon be 
comparable with direct-current motors. 
He found that customers were prone to 
put in hydraulic elevators instead of alter- 
nating-current machines. Mr. Ferguson 
also criticised Mr. Scott’s reference to the 
use of storage batteries with alternating- 
current systems because he believed that 
the greatest advantage of the battery on 
direct-current systems is its instantaneous 
action, jumping into the breach as it were, 
when trouble comes along, without re- 
quiring any supervision. 

Mr. Arthur Williams stated that the 
alternating arc lamp is not as efficient and 
useful in light-giving capacity as the di- 
rect-current lamp. As to the Nernst lamp, 
he thought that the best development, 
which was that made by German com- 
panies, had been along direct-current 
lines. Mr. Williams thought that automo- 
biles would be a feature of central station 
work in the near future, and that the im- 
portance of elevator service could hardly 
be over estimated. In New York city, he 
said, there were 30,000 horse-power of 
electric elevators, representing a yearly in- 
come of not less than three-quarters of a 
million dollars to the electric companies. 
He did not like the alternating-current 
elevator motors in use. 

President Steinmetz said that the sup- 
posed superiority of the continuous-cur- 
rent are had been very severely chal- 
lenged, and he believed rightly, in the last 
few years. He thought that whatever 


complication was introduced in an alter- 
nating-current system of distribution by 
the rotary converter was more than made 
up by the complication of the alternating 
system when used in its entirety, under 
which arrangement the complication was 
put at a point where it could not be con- 
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trolled. Mr. Steinmetz said: “If a wire- 
man has intelligence and capacity enough 
to learn the rules of alternating-current 
wiring he will not remain a wireman long, 
for he will soon aspire to a higher sphere.” 

Mr. Douglass Burnett did not think that 
any arrangement of hydraulic elevators 
using pumps driven by alternating-current 
motors could be used. 

Mr. F. V. Henshaw pointed out that in 
some places the central station had prac- 
tically all the business and in others every 
large building had an isolated plant. In 
order to supply large buildings and office 
buildings with current from the central 
station the elevator problem must neces- 
sarily be considered, and it forms an im- 
portant part of the whole. 

Mr. John W. Lieb, Jr., stated that the 
discussion had gone back to the old days 
of the conflict between alternating and 
direct-current believers, but that to those 
who would seriously and frankly examine 
the problem the conclusion would be that 
no definite pronouncement could be made 
one way or the other on this subject. The 
local conditions ought to be carefully 
studied in each case. 

Mr. Charles F. Scott said that in con- 
sidering the subject in a general way he 
felt that the burden of proof was put upon 
the direct current. The advocates of this 
variety of distribution had defended their 
cause and done it well. 

He did not wish to take the position of 
a partisan but felt that he had to give the 
direct-current people a chance to show 
good reason for the faith that was in them. 
Referring to Mr. Dunn’s diagrams, Mr. 
Scott said that at previous meetings of the 
Institute the enormous starting current 
of the induction motor had always been a 
point of attack, whereas Mr. Dunn’s own 
curves showed that the starting current of 
his direct-current motors was something 
like twelve to eighteen times as great as 
their full load current. This, he thought, 
rather went beyond anything that had ever. 
been said against the induction motor. 
Each type of motor, he continued, has its 
own characteristics and each has its own 
set of uses and special conditions which it 
can best fulfill. With regard to elevators, 
there are 300 alternating-current elevators 
in New York city, some of which have 
been running for several years, and these 
are run from the same circuits which are 
doing lighting work. Mr. Scott said that 
the best information he had was that the 
Nernst lamp is not at present satisfactory 
for direct-current circuits. He suggested 
further that if direct-current was so abso- 
lutely necessary for elevator service it 
might be made on the premises by gen- 
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erators driven by small induction motors, 
and this would save a good deal of trou- 
ble when compared with the system of 
changing over the whole current supply 
by means of rotary converters in order to 
meet this one small demand. He thought 
that it took an expert to lay out the kind 
of direct-current wiring in use in large 
buildings, and a man competent to do it 
could handle any kind of alternating cur- 
rent. Referring again to the ancient con- 
troversy, when the mention of alternating 
current was the red flag that would always 
cause any assembly of engineers to rise 
up and contend with one another, he said 
in his opinion it was a question whether 
the direct current would be permitted in 
future to retain even the little corner of 
the field that it now has. 

Mr. W. S. Barstow said the matter 
of burden of proof depended somewhat 
upon which end of the subject you looked 
at first. He thought that the companies 
would have to generate the kind of cur- 
rent they could sell and give the customer 
what he wanted. 

Mr. P. Torchio said that in the develop- 
ment of installation of factory work outside 
of large cities the 500-volt, three-wire sys- 
tem is perhaps better adapted than any 
other and that there was a tendency on the 
part of engineers nowadays to higher volt- 
ages. 

It was announced that the subject for 


the next meeting, December 27, would be 
“Methods of Illumination.” 


Electrical Contractors. 


A convention of the electrical contrac- 
tors of the state of Pennsylvania will be 
held at Pittsburgh, beginning January 
15, 1902. Mr. George R. Mathieu is presi- 
dent of the association. 

Pan-American Buildings Sold. 

The Chicago House-Wrecking Company 
has bought the buildings of the Pan-Amer- 
ican Exposition for about $130,000. The 
contract for wrecking the buildings of the 
World’s Fair, at Chicago, went to the same 
company. It is said that the demolition 
of the buildings will be begun at once. 
=> 

Lehigh University. 

At Lehigh University a stone labora- 
tory ninety by forty-three feet is being 
erected, to be used in connection with the 
steam engineering work of the course in 
mechanical engineering. Next fall a new 
and extended course in electrometallurgy 
will be offered at Lehigh University. Valu- 
able gifts of surveying instruments, micro- 
scopes, etc., have been received recently by 
the departments of civil engineering and 
of geology. 
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Science 
Brevities 


Radioactivity of Salts of Radium — 
A short abstract of a paper by MM. P. 
Curie and A. Debieme, which appeared re- 
cently in one of the Continental journals, 
has been published in the Journal of the 
Chemical Society. It appears that radio- 
activity may be communicated to distilled 
water by (1) distillation of a solution of 
radium chloride which has been allowed 
to stand several days; (2) placing a solu- 
tion of a radium salt and distilled water 
in separate dishes in a perfectly closed 
space; (3) immersing in distilled water 
a celluloid capsule containing a solution 
of a radium salt. Such water may exhibit 
greater radioactivity than the substance 
from which it was prepared, but loses its 
power rapidly in an open vessel, and in 
the space of a few days if the vessel is kept 
closed. A solution of a radium salt also 
soon loses its activity in the open air, but 
regains it if transferred to a sealed tube. 
The author therefore considers that the 
radioactive energy may be transmitted by 
radiation, and also by a kind of conduc- 
tion, whereby it passes from place to place 
by means of a gas or liquid, but not ordi- 
narily through solids. A solution of a 
radium salt is hence in a state cf equilib- 
rium, and in a sealed tube, the loss of ac- 
tivity by radiation being slight, the value 
of the activity is high, but in an open 
vessel, the loss by conduction being con- 
siderable, the activity is very feeble. 

Galvanic Coloring of Metals—A large 
number of recipes for the coloration and 
protection of metals are given in L’Elec- 
trochemie and abstracted in Lightning. 
Gilding on steel is imitated by galvanically 
coating with copper from a cyanide bath, 
then with a thin film of zinc. After dry- 
ing and polishing, the article is heated in 
linseed oil to 160 degrees centigrade, when 
it is stated that the surface becomes of a 
red-brass color, as if there had been a 
real alloying of the copper and the zinc. 
Iron can be protected from rust by a 
layer of molybdenum, deposited from a 
bath containing one gramme of ammoni- 
um molybdate and fifteen to twenty 


grammes of ammonium nitrate per 
litre, with a current of two to five 
amperes per sq. decimetre. All varieties 
of iron can be covered with an ad- 


herent and unalterable deposit of perox- 
ide of manganese by making them an- 
odes in a bath containing about 0.05 per 
cent of manganous chloride or sulphate 
with five to twenty-five per cent of ammo- 
nium nitrate, the bath being cold, the 
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cathodes of carbon, -using a weak current 
of one to two amperes. Selenite of copper 
is recommended for coloring iron and steel 
brilliant black or blue-black, according to 
the strength ; the layer, after firing is very 
permanent. The bath is made with seleni- 
ous acid six to ten, copper sulphate ten, 
nitric acid four to six, to the litre of water. 
It can be also used for copper and brass 
with feeble currents. Mathey colors 
watch-hands and other small metal arti- 
cles with gold or platinum, but not with 
silver, by placing them on an anode plate 
under about three em. of solution, and 
dipping the cathode into the liquid over 
them until the required tint is produced. 


Aluminum Rectifiers—M. W. Mitkiewicz 
believes that the electrode of an aluminum 
rectifier practically consists of a large 
number of Wehnelt interrupters mounted 
in parallel. The glow on such an elec- 
trode resolves itself under the microscope 
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into an infinitude of minute luminous 
stars, making as many punctures of the 
thin film of aluminum oxide which covers 
the electrode. If the analogy holds good, 
it is not surprising that one phase of an 
alternating current is suppressed, since 
Wehnelt’s interrupter does the same. 
Since, in an aluminum rectifier, the whole 
surface of the electrode does not take part 
in the transmission of the current, but 
only a portion of it, it is not necessary 
to employ large surfaces. The author uses 
an aluminum wire, cleaned by scraping 
with a knife. An account of M. Mitkie- 
wicz’s experiments has been published in 
the Physikalische Zeitschrift and ab- 
stracted in the London Electrician. The 
rectifier is shown in the diagram. It con- 
tains a solution of bicarbonate of soda. 
A is a five-quart glass vessel, B a lid of 
oak, carrying the leaden cooling worm D. 
EE is the second electrode, a leaden cylin- 
der. H is a perforated stopper carrying 
the glass tube C, which contains the alumi- 
num wire, and carries the rubLer cap F. 
The author gives instructions how to recti- 
fy two-phase and three-phase currents 
with this apparatus. 
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Electrolysis of Molten Lead lodide— 
Herr Gustav Auerbach recently published 
the results of some experiments conducted 
by him concerning the electrolysis of 
molten lead iodide and lead chloride, with 
particular reference to the application of 
Faraday’s law and the theory of the elec- 
trolysis of molten salts. A short account 
of the experiments is given in the Journal 
of the Chemical Society, from which it 
seems that fused lead iodide at tempera- 
tures varying from 440 degrees to 800 de- 
grees was electrolyzed by a current of 
twenty-four volts and one to two am- 
peres. The amount of lead separated at 
the lowest temperature was only about 
ninety per cent of that which the current 
should form, and varied greatly in differ- 
ent experiments. As the temperature rises 
the yield becomes smaller. Faraday as- 
sumed that during the course of the 
electrolysis lead tetraiodide (PbI,) was 
formed, but the author finds no evidence 
in favor of this view. In the electrolysis 
of lead chloride also the quantity of lead 
separated falls short of the possible 
amount. Determination of the quantity 
of chlorine formed proves conclusively 
that the carbon electrodes (and to a slight 
extent the undecomposed salt) absorb 
chlorine, and consequently the evolution 
of chJorine depends on the duration of the 
electrolysis. After the process has gone on 
for some time, and the carbon has become 
saturated, the quantity of chlorine liber- 
ated is nearly exactly (above ninety-nine 
per cent) equal to the amount required by 
Faraday’s law. This is the first time that 
Faraday’s law has been proved for the 
anode in the case of a molten salt. Lorenz 
(Zeit. anorg. Chem., 1900, 23, 97) has 
suggested that the formula a = 100. «/e’ 
represents the yield of the current (a), 
where ¢ is the polarization of the molten 
salt, and e¢’ the depolarized value of 
the same. During the above experiments 
the polarization was also determined, and 
it has been found that Lorenz’s formula, 
although not rigorously exact, gives ap- 
proximate values. When the lead chlo- 
ride is mixed with lead oxide, the yield 
is precisely the same as when fused lead 
chloride alone is used, but no chlorine or 
oxygen is evolved. During the electro- 
lysis a metallic “cloud” is given off from 
the cathode, and spreads through the 
fused mass. As it comes near the anode 
it combines with the free chlorine there, 
and in this way gives rise to the irregu- 
larities in the amount of metal deposited, 
since the amount dissipated as “cloud” 
must vary greatlv, with slight modifica- 
tions of external circumstances. The “cloud” 
was examined by ‘Tyndall’s_ method, 
and it was proved that it is not formed of 
solid particles, but is a true solution of 
the metal in the fused salt, which fact is 
confirmed by the circumstance that 


metallic cadmium may he crystallized 
from its fused chloride. 
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THE ELECTRIC TRANSIIISSION OF 
POWER FROM NIAGARA 
FALLS—IX. 

(Concluded.) 








BY LEWIS B. STILLWELL. 


Experience also demonstrated that it was 
a mistake to place the three conductors con- 
stituting a circuit on the same horizontal 
plane and only eighteen inches apart. 
I may be excused for disclaiming responsi- 
bility for this arrangement in view of the 
fact that in 1894, acting as electrical en- 
gineer of the Westinghouse company, I sub- 
mitted to the Cataract Construction Com- 
pany elaborate plans and specifications for 
a transmission line in which the three con- 
ductors constituting a circuit were trian- 
gled, the sides of the equilateral triangle 
being thirty-six inches. These plans 
were rejected in favor of others and the 
arrangement actually adopted by the com- 
pany proved very tempting to mischievous 
or malicious boys, who repeatedly short- 
circuited the line by throwing across it 
short pieces of wire which they succeed- 
ed in lodging across two or more of the 
conductors. The resulting short-circuit 
continued to blaze along the line until 
the power was cut off at the falls. The 
are always traveled away from the pow- 
er-house. This, I presume, was due to 
the fact that when the short-circuit oc- 
curred the conductors affected between 
the power-house and the point where 
the short-circuiting wire lay across the 
line repelled each other and very possi- 
bly, owing to the natural swing of the 
conductors, were brought more closely 
together than usual in that part of the 
span which lay beyond the short-circuit- 
ing wire. The arc caused by the short- 
circuit was one of great intensity, and at 
night the light was sometimes seen at dis- 
tances exceeding half a mile. The con- 
ductors were afterward found to be con- 
siderably fused and in places little beads 
of copper projected from the strands. On 
one or two occasions, in trying to maintain 
service and in the hope that the are would 
clear itself, power was kept on the lines 
for some twenty seconds, but on these occa- 
sions one or more of the conductors was 
completely severed. The trouble was final- 
ly cured by triangling the wires, bringing 
them into the position shown on one side 
of the pole in Fig. 17. You will note that 
in this method of triangling two of the 
conductors are carried on the upper cross- 
arm, while the third is carried on the 
lower cross-arm. This arrangement is 
preferable to the more usual plan of carry- 
ing two conductors on the lower and 
one on the upper cross-arm, since it is 
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much more difficult for a mischief-maker 
to lodge a wire or stick in contact with two 
conductors. 

The first pole line originally extended 
to a small termiral-house located on the 
banks of the canal, near Albany street, in 
Buffalo, a point about two miles inside 
the city limits. In this terminal-house 
the overhead circuits were connected to 
the cables used to convey currents to the 
various substations in Buffalo, the ap- 
paratus in the terminal-house comprising 
only lightning arresters and single-blade 
switches for changing connections of over- 
head and underground lines. These 
switches were not designed to open the 
circuits when power was being delivered, 
but were intended simply to facilitate 
changes in case of accidents causing in- 
terruptions of the service. 

In the year 1900 a new terminal-house 
about two miles farther down the river 
than the old one was erected, and the con- 
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elaborate outfit of apparatus intended to 
protect the transformers against the ef- 
fects of lightning, were installed. 

The new pole line differs radically from 
the old one. From Niagara to Tonawanda 
the length of span is doubled—that is to 
say, the average span in the new line is 
about 140 feet as against an average of 
seventy feet in the old line, these averages 
in both cases applying to tangents and not 
to the curved portions of the respective 
lines. The poles are similar to those used 
in line No. 1, but every third pole is sub- 
stantially guyed. The unusually close 
spacing of poles in the old line is ex- 
plained by the fact that it was as- 
sumed that during sleet storms ice might 
cover the conductors to a radial depth of 
half an inch, which, if it did actually oc- 
cur, would of course greatly increase the 
pressure, tending to overthrow the line dur- 
ing wind storms, which upon the Niagara 
frontier are often very severe, but experi- 

ence during a number of winters has 

demonstrated the fact that ice never ad- 
heres to the power circuits while they 
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struction of a second pole line from 
Niagara was undertaken. The cable sys- 
tem in Buffalo was extended to the new 
terminal-house, and the first two power 
circuits, designated, respectively, No. 1 
and No. 2, which were carried upon the 
old pole line, were connected to the under- 
ground system at this point. It was de- 
eided to increase the potential on the over- 
head transmission lines from 11,000 to 
22,000 volts, and as it was deemed im- 
practicable to use 22,000 volts in the un- 
derground cables and at the same time 
seemed desirable to secure electrical 
separation of the overhead and under- 
ground circuits, step-down transformers 
having a ratio of 22,000 to 11,000 volts 
were installed im the _ terminal-house. 
Switching devices providing for connec- 
tion and disconnection of the overhead 
transmission circuits and of the under- 
ground cable circuits, together with an 


This result is due in part presumably 
to the heating effect of the current and 
in part perhaps to static repulsion. It 
is certain that dry snow is statically 
repelled by the charged conductors, and 
I think it probable that this effect also 
helps in the case of sleety rain. In the 
case of the new line, calculations of the 
effect of wind pressure were based up- 
on the projected area of poles, cross- 
arms and conductors, but with no al- 
lowance for a covering of ice. Experi- 
ence has shown that mechanically the 
weak point in the construction of 
the old line was the junction of pin and in- 
sulator and for the new line a new pin 
and new insulator were specially designed. 
Cross-sections of the old and new types 
are shown in Fig. 16. ‘The old pin at the 
top is but seven-eighths inch in diameter, 
while the new one is one and one-half 
inches. On the old pin but six threads 
engage with the threads in the pinhole 
of the insulator, while in the new one nine 
threads are used. It is a singular fact that 
almost every power circuit hitherto erected 
in the United States has used an insulator 
pin of the same diameter at the top as the 
standard Western Union pin which was 
designed for a very different kind of serv- 
ice. Without going further into details, 
it is sufficient to say that notwithstanding 
the fact that the length of span is doubled, 
the insulators of the new line are relatively 
much more securely fixed upon their pins 
than are those of the old line. 
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Tests were made to determine the hori- 
zontal strain which would break pin or 
insulator or both if exerted at the top of 
the insulator ; 2. e., at the point where the 
pin rests upon the insulator. It was found 
that a pin will break at the point where 
it enters the cross-arm under a pressure 
of about 2,100 pounds, which is about six 
times the calculated maximum pressure 
to which it will be subjected in service. 
The shoulder of the insulator will break 
under a horizontal strain of about 1,300 
pounds in service. The maximum strain 
upon the shoulder due to wind pressure 
against the conductor is probably never ex- 
erted at an angle of more than forty-five 
degrees from the vertical, and against a 
pressure in this direction the strength of 
the insulator saddle is much greater than 
against a horizontal pressure such as that 
used in the test. The insulators, as re- 
gards quality of the porcelain, show a 
very marked improvement as compared 
with the best that could be obtained in 
this country a few years ago. Before be- 
ing placed in position, each insulator was 
tested in a manner similar to that which I 
have described for the insulators used on 
the old line, except that the new insu- 
lators, which have been designated type 
E, were subjected to 60,000 volts, alter- 
nating. Under this very high potential, 
only about three per cent of those fur- 
nished by the manufacturer proved to be 
defective. Of the last lot of over 400 not 
one failed under the test. 

Aluminum conductors are used for the 
new line. The old and new pole lines fol- 
low the same route from the power-house 
to a point a short distance beyond Tona- 
wanda where they diverge, the new line, 
from the point named to the terminal- 
house, which is located just inside the city 
line at Buffalo, being approximately three 
miles shorter than the old lines. Taking 
into account the difference of the length 
of the line and in specific conductivity 
of copper and aluminum, the equivalent 
section of conductor for the new line works 
out about 497,000 cm. The manufact- 
urer guaranteed the conductivity of the 
aluminum conductor to be not less than 
sixty-one per cent by Matthiessen’s stand- 
ard. The impedance of each circuit 
was calculated, and a section of 500,000 
em. adopted for the aluminum con- 
ductor, which is, of course, a stranded 
cable. The line has been in use since 
April 1, 1901, and when operating in par- 
allel with one of the old lines, the load 
is so equally divided that no difference 
ean be detected by readings of the indi- 
cating wattmeters used. Where the alumi- 
num conductor passes through that part 
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of the company’s territory where large 
chemical industries are established, it is 
protected by a braided cover treated with 
asphaltum. The principal reason for 
choosing aluminum instead of copper was 
its less cost, the aluminum line at the time 
when it was ordered costing about twelve 
per cent less than an equivalent copper 
line. 

In commercial use the line thus far 
has been eminently successful, not a sin- 
gle instance of an insulator breaking 
down in service having occurred. 

The guaranteed maximum resistance of 
the conductor is 0.03472 per thousand 
feet and the minimum tensile strength is 
23,000 pounds per square inch, with aver- 
age tensile strength of 25,000 pounds per 
square inch. By calculation, with tempera- 
ture of wire twenty degrees Fahrenheit be- 
low zero, the maximum strain upon the 
wire will be slightly more than one-half the 
minimum tensile strength. In erecting 
the line, the sag was adjusted with refer- 
ence to temperature of the air at the time 
of erection in accordance with a table 
based upon data set forth in the valuable 
paper upon “The Use of Aluminum Line 
Wire and Some Constants for Transmis- 
sion Lines,” by F. A. C. Perrine and F. G. 
Baum, read before this Institute May 18, 
1900. 

The joints are spliced and wrapped, but 
are not soldered. An interesting differ- 
ence in the behavior of the old and new 
lines when the wind is blowing at high 
velocity has been observed. At such times, 
the tightly strung copper conductors of 
the old line swing or vibrate irregularly, 
but, on the whole, rapidly, and the strain 
caused by this vibration is transmitted to 
the insulators, pins, cross-arms and poles 
in such a manner that the trembling of 
the pole may be detected by placing the 
hand against it at a point near the ground. 
Under similar circumstances, the alumi- 
num conductors tend to assume a fixed 
position, which is sometimes apparently 
as much as forty-five degrees from the 
vertical plane in which they hang 
when the air is quiet. There is prac- 
tically no vibration perceptible at the 
pole. The elimination of vibrating 
strains upon insulator and pin is gratify- 
ing, as in the old line the tendency 
of insulators to work loose from their pins 
has been noticeable, and I have no doubt 
that it has been caused by the vibration of 
the conductors during heavy wind storms. 

Present Output of the Plant—In Fig. 
18 the load curve for local service and for 
long-distance service, as compiled from 
half-hourly wattmeter readings for the 
twenty-four hours ending at midnight, 
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July 20, 1901, is shown. The local load 
varies between 14,200 kilowatts and 15,700 
kilowatts. This remarkable uniformity of 
output is explained by the fact that nearly 
all of the power used locally is delivered 
to manufacturing companies whose proc- 
esses are continuous and whose use of 
power is practically constant. The long- 
distance load varies. from a minimum of 
3,300 to a maximum of 15,600 kilowatts. 
Of this maximum, probably ninety per 
cent is used for railway and lighting pur- 
poses. 

XI—THE ELECTRIC EQUIPMENT OF THE 

TERMINAL-HOUSE. 

Power from Niagara is delivered to the 
terminal-house at present by three over- 
head circuits, each of which is calculated 
to deliver the output of two alternators at 
the Falls, less the losses in step-up trans- 
formers and in the transmitting conduc- 
tors. Two of the transmitting circuits are 
therefore ample for the present use of 
power in Buffalo, which does not exceed 
14,000 kilowatts, except for about two 
hours in the evening, when it rises to near- 
ly 16,000 kilowatts. The loss in step-up 
transformers is slightly less than two per 
cent, and the loss in the transmitting cir- 
cuits, when two of them are used to deliver 
the combined output of four alternators 
working under full rated load, is about 
six per cent. If four alternators at Niag- 
ara deliver to the step-up transformers 
their full rated output—viz., 14,920 kilo- 
watts—any two of the transmitting cir- 
cuits operated in parallel will deliver to 
the step-down transformers at the termi- 
nal-house about 13,750 kilowatts. Of this 
amount the step-down transformers will 
deliver to cables which convey power to 
the various substations in Buffalo not less 
than 13,500 kilowatts. The net calcu- 
lated efficiency of the transmission, includ- 
ing losses in step-up transformers, trans- 
mitting circuits and step-down trans- 
formers, when two circuits are .n use un- 
der rated load, is, therefore, a little above 
ninety per cent. About three weeks ago I 
had the pleasure of calling the atten- 
tion of the president of the Cataract 
Construction Company to a copy of a 
letter addressed to him, under date of 
January %, 1893, in which, in reply 
to an enquiry, I had made a state- 
ment of the efficiency that could be 
guaranteed for transmission from Niagara 
to Buffalo, and of showing him, at the 
same time, a letter from Mr. Philip P. 
Barton, superintendent of the Niagara 
Falls Power Company, dated July 15, 
1901, giving comparative wattmeter read- 
ings at Niagara and Buffalo during June 
of the present year. The efficiency prom- 
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ised in 1893 under conditions of line loss 
equivalent to those which actually ob- 
tained in operation during June last was 
eighty-eight per cent. Mr. Barton’s letter 
states: “We have been receiving daily 
readings of the meters at the terminal- 
house since June 1. I am therefore 
able to give you a comparison of the 
total kilowatt-hours delivered from our 
bus-bars with the kilowatts delivered 
from the secondaries of the step-down 
transformers at the distant terminals 
of the line for the month of June. 
This is taken from actual meter readings, 
except for the case of our Lockport ten- 
ants, in whose plants 
no integrating watt- 
meters are installed. 
The number of kilo- 
watt-hours received by 
these tenants has 
been carefully esti- = 
mated from our knowl- 
edge of their aver- 
age loads. The total 
number of kilowatt- 
hours delivered from 
our bus-bars to our 
long - distance trans- 
mission circuits, as 


shown by our feeder an 


meters for the month 
of June, is 6,504,000. 
The total number of kilowatt-hours de- 
livered from the secondary transformers 
in the terminal-house, in the Tonawanda 
substation and in the plants of our Lock- 
port tenants, as shown by actual meter 
readings in every case, excepting those of 
the Lockport tenants, is 5,840,100, thus 
showing a net transmission efficiency of 
88.4 per cent.” During the month of June 
the transmitted load was carried some- 
times on one circuit and sometimes upon 
two circuits. I have calculated the losses in 
the lines and find that they averaged 6.5 
per cent. Of course, commercial meters can 
not be depended upon for closely accurate 
reading, but in this case the readings at 
Niagara were made by ten meters and at 
the distant terminals of the line by twelve 
meters. It may therefore be assumed that 
errors are averaged, and that the result is 
probably accurate within one per cent. By 
calculation, with 6.5 per cent line loss, the 
net efficiency of step-up transformers, 
line and step-down transformers should be 
89.5 per cent. Calculated results now 
show higher efficiency than those made in 
1893, simply because the actual efficiency 
of the transformers is higher than that 
assumed at the time named. The very 
close agreement of calculated and meas- 
ured efficiency will not be surprising to 
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members of this Institute, but may be 
useful in answering the question often 
asked: Whether results based upon elec- 
trical calculations are realized in practice. 

The power, which is delivered by over- 
head lines to the terminal-house of 22,000 
volts, is reduced in potential and deliv- 
ered to underground cables at 11,000 volts 
by two groups of transformers connected 
in delta. The rated output of each trans- 
former is 2,250 kilowatts and three trans- 
formers are therefore capable of trans- 
forming the full amount of energy which 
two alternators and eight step-up trans- 
formers at the Falls and one transmission 
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circuit can deliver to the terminal-house. 
In operation, all of the alternators used to 
supply Buffalo service are operated in 
parallel, as are also the transmission cir- 
cuits used and the two groups of step-down 
transformers, but in planning the general 
features of the terminal-house installation 
the possibility of ultimately operating 
two or three more electrically separated 
sets of alternators, lines and transformers 
was kept in mind and the transformer 
unit was therefore so selected that a 
group of three corresponds in output to one 
transmission circuit. In approximate fig- 
ures 7,500 kilowatts (10,000 horse-power) 
delivered in Buffalo call for two alterna- 
tors, eight step-up transformers, one trans- 
mission circuit and three step-down trans- 
formers. 

To light a city of nearly 500,000 in- 
habitants, to supply power for the entire 
street railway service of that city, to deliver 
an aggregate of many thousands of horse- 
power used for a very great variety of pur- 
poses and at points scattered throughout a 
territory some eight miles long and four 
miles wide, to do all this by a system of 
underground cables which in turn receive 
their supply through overhead lines ex- 
posed to lightning, to the winter storms 
of the Niagara frontier and to wanton in- 
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terference of mischief-makers, and under 
these circumstances to secure a delivery 
of power free from all interruptions and 
in every way satisfactory to the users, is 
by no means an easy task. The theo- 
rist may say, get rid of your over- 
head lines and construct a tunnel or 
subway, but this, as I have pointed out, 
is a commercial, if not an engineering, im- 
possibility, owing to its great cost, at least 
until the aggregate use of power in Buf- 
falo becomes so large that the cost of the 
underground construction will no longer 
add to the cost of power at Niagara an 
amount so great as to render its cost in 
Buffalo commercially prohibitive. The prac- 
tical man may say, “You are attempting 
an impossibility ; it is not reasonable to ex- 
pect that you can tie to one central source 
by electrical connections, sensitive as hu- 
man nerves, every industry that employs 
power in western New York, expose these 
electric nerves through half their length 
to lightning and storm, expose them again 
in half a dozen substations in complicated 
switch gear to the manipulation of a large 
number of attendants and then expect to 
get along without frequent attacks of 
temporary paralysis.” But if such a view 
be accepted, progress is impossible. It 
must be frankly admitted that up to the 
present time the results of efforts put forth 
to make the service absolutely continuous 
and reliable have not been entirely satis- 
factorily, but the creation of a system that 
shall in a perfectly satisfactory manner 
distribute throughout a territory so exten- 
sive and so complex in its requirements 
the surplus power of the Falls is neces- 
sarily an evolution requiring time. Very 
substantial progress has been made; ap- 
parently very many difficulties remain to 


‘- be surmounted. 


The equipment of the terminal-house 
by the Cataract Power and Conduit Com- 
pany will make it possible to introduce 
improvements in the system of distribu- 
tion in Buffalo which may be reasonably 
expected to eliminate certain causes of 
trouble. 

The system of distribution in Buffalo 
has been recently described in a very able 
paper read before the Institute by Mr. H. 
G. Stott, and I shall not attempt to de- 
scribe it here. With the terminal-house 
equipped, the supply of power to sub- 
stations in Buffalo presents to the Cataract 
Power and Conduit Company exactly the 
same problems that would have to be met 
were a central power-house using steam- 
driven alternators substituted for the ter- 
minal-house except that on the Niagara 
side of the 10,000-volt bus-bar step-down 
transformers, transmission circuits and 
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the power plant at Niagara take the place 
of the alternators and steam plant. 

The local system of distribution at 
Niagara is probably as perfect as any in 
existence and there is every reason to ex- 
pect that when the extensions and alter- 
ations in the cable system and in switch 
gear at substations, which are now made 
possible by the installation of the terminal- 
house equipment, are completed the dis- 
tribution of power in Buffalo will be 
thoroughly satisfactory to all concerned. 

At the terminal-house, the protection 
of step-down transformers against the ef- 
fects of lightning is extremely important 
and not altogether easy to accomplish. 
The apparatus installed for the purpose 
comprises lightning arresters, reactance 
coils and a new device which-the Westing- 
house company put upon the market and 
designated by the name “static inter- 
rupter.” The lightning arresters proper 
comprise spark-gaps between Wurts non- 
arcing. metal cylinders in conjunction with 
the usual ground wires and plates, but the 
arrangement of the spark-gaps differs ma- 
terially from that generally used hitherto, 
a non-inductive resistance being used in 
series with all of the-gaps while a part of 
the gaps are shunted by a non-inductive 
resistance. This: apparatus, which has 
been designated the “low-equivalent light- 
ning arrester,” has been fully described in 
a circular issued by the company referred 
to. 

It seems reasonable to expect that the 
separation of overhead and underground 
lines by interposition of step-down trans- 
formers in the terminal-house will obviate 
some of the difficulties which have hitherto 
resulted probably from the metallic con- 
nection of overhead and underground cir- 
cuits. That the lightning arrester equip- 
ments at Niagara and at the terminal- 
house are effective is evidenced by the fact 
that no transformer at either point has 
ever been damaged by lightning, although 
on several occasions the line has been 
struck so heavily that cross-arms and even 
poles have been shattered. 

XII—THE EQUIPMENT OF POWER-HOUSE 
NO. 2. 

I do not propose to’discuss in detail in 
this paper the electrical equipment now 
in course of construction in power-house 
No. 2. Shortly after preparing the gen- 
eral specifications for that equipment, I 
resigned my position as electrical director 
of the Niagara Falls Power Company to 
give attention to other enterprises. The 
company has been fortunate in securing 
the services of Mr. H. W. Buck as elec- 
trical engineer in charge of new electrical 
construction, and it is to be hoped that 
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when the new plant is installed he will 
describe in detail for the ‘benefit of the 
Institute the modifications introduced as 
a result of experience and the results real- 
ized therefrom. Meanwhile, however, 
without impropriety and without trench- 
ing upon the province of those upon whom 
will rest the responsibility of carrying 
out the plans thus far determined and ex- 
tending them to meet the requirements of 
future growth, I may outline briefly the 
more important features with respect to 
which the equipment of power-house No. 
2 will differ from that of power-house 
No. 1. 

The general organization of the equip- 
ment will differ in having all switch gear 
and measuring instruments located in one 
structure instead of in two separate struc- 
tures. The ultimate equipment will com- 
prise eleven 3,730-kilowatt alternators, 
wound for two-phase and 2,200 volts. Oil 
switches operated ‘by electric motors in 
combination with spring mechanism will 
be used. The cable subway, which, in 
power-house No. 2 as in power-house No. 
1 is parallel to the row of alternators, will 
be widened to an extent sufficient to per- 
mit installation of all bus-bars and con- 
nections except the vertical risers to the 
switches below the floor line of the power- 
house. Above the floor line and directly 
over the subway which is opposite the mid- 
dle of the row of eleven alternators the 
switches will be placed in: brick compart- 
ments, faced on the outside with white 
enameled brick. As in power-house No. 
1 two sets of bus-bars will be used. The 
circuit from alternators to bus-bars passes 
first through a circuit-breaking switch 
with time-limit overload attachment and 
thence to terminals of a pair of oil cir- 
cuit-breaking switches, non-automatic, by 
means of which connection is made to 
either or both sets of bus-bars. Pairs of 
switches similarly arranged are used for 
each feeder circuit, but these are auto- 
matic with time overload attachment. All 
switches are of the new type developed by 
the General Electric Company, in which 
the circuit is broken under oil, the four 
sets of terminals of each switch being en- 
closed in separate brick compartments. 

Instead of instrument stands, a switch- 
board of blue Vermont marble, located upon 
an elevated platform about the middle of 
the power-house, will be used to mount 
the indicatine and measuring instruments. 
Below these instruments, and extending 
the entire length of the board,a distance of 
seventy feet, the small switches which elec- 
trically control the movements of the large 
switches in the alternating-current cir- 
cuits will-be located and these will be as- 
sembled_in connection with an organiza- 
tion of dummy bus-bars and connections 
in such a wav as to constitute an exact 
diagrammatic representation of the actual 
existing connections of the power circuits. 
While the organization of switchboard ap- 
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paratus in power-house No. 1 is remark- 
ably free from complication, experience in 
the operation of the plant has demon- 
strated the fact that in time of emergency 
the most skillful operator is liable to make 
mistakes. When something goes wrong, 
the operator has no time to draw diagrams 
nor even to think diagrams. At such 
times the eye is a quicker and more cer- 
tain guide than the mind. I feel confident 
that the use of the diagram switchboard 
arrangement will materially contribute 
to the safety and certainty of operation. 

The regulation of the alternators will 
be materially closer than that of the ma- 
chines thus far installed, my specifications 
calling for an armature current three 
times norma] full load current when arma- 
ture is short-circuited under conditions of 
full load field charge, while in the old 
machines the armature current under such 
conditions was about twice normal full 
load current. 

The external appearance of the alter- 
nators will be considerably changed by the 
removal of the bridges, this being made 
possible by locating the field collector 
rings on the shaft below the stationary 
armature and carrying the exciting cur- 
rent to the fields by wires placed inside 
the hollow shaft. 

In other respects, the new alternators 
will not differ materially from the old 
ones. 

As in the case of power-house No. 1, 
exciting current will be supplied by con- 
tinuous-current machines driven by tur- 
bines, but in the case of power-house No. 
2 these will be located in chambers exca- 
vated in the sides of the wheel pit at the 
level of the turbine deck. Experience has 
shown that similar chambers in the old 
wheel pit are almost perfectly dry and it is 
thought that the simplification of the 
hydraulic plant required to drive the ex- 
citers, which results from placing them 
nearer the bottom of the wheel plant, will 
reduce chances of possible interruption of 
service by reason of trouble with the ex- 
citer, turbines and shafts. 

I began this paper by saying that “The 
history of the Niagara Falls power plant 
is a demonstration of the ability of ap- 
plied electrical engineering science to at- 
tain in commercial practice results predi- 
cated in large degree upon theory.” What 
are the practical results thus far attained ? 

Briefly, the Niagara plant has con- 
tributed in no small degree to the develop- 
ment of a considerable number of im- 
portant chemical industries, and is al- 
ready the centre of a prosperous and rap- 
idly growing manufacturing community. 
It is lighting Buffalo, Tonawanda, - Lock- 
port, and Niagara Falls, and is operating 
the electric railway systems in the cities 
and towns named. 

For the first six months of the current 
year, the output of the plant was 104,- 
378;000 kilowatt-hours.. A steam-driven 
plant, delivering .the same output. and 
using three pounds of coal per unit at the 
switchboard, would have burned in the 
time named 156,000 net tons of coal— 
more than 800 tons per diem. 

The generating plant, including alter- 
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nators, exciters and switch gears, has been 
remarkably successful and satisfactory in 
operation. The cost of maintenance and 
repairs for the past two years has been less 
than one per cent, while maintenance and 
repair of the motive power plant, includ- 
ing turbines, governors, pen-stock, shafts, 
inlet racks, etc., has approximated two 
per cent. The local distributing system 
also has proved satisfactory in service. The 
long-distance transmission and distribu- 
tion of power hitherto has been subjected 
to occasional interruptions, brief in dura- 
tion but nevertheless seriously annoying. 
‘he separation of overnead and under- 
ground circuits effected by the use of step- 
down transformers in the terminal-house, 
improvements in organization of the local 
distributing system in Buffalo now ren- 
dered possible by the installation of the 
terminal-house equipment and the gradual 
elimination of weak points in the system 
justify the belief that the interruptions 
of the long-distance service will become 
less frequent than in the immediate past, 
but until the time arrives when it shall be 
commercially feasible to use cables instead 
of overhead lines occasional interruptions 
of service are apparently inevitable. 

I can not close this paper without re- 
ferring to the excellent work of the operat- 
ing department of the Power company. 
It is not difficult to plan upon paper an 
extensive system of interconnected and 
mutually dependent electrical apparatus 
which will work perfectly—on paper—but 
such an organization of apparatus real- 
ized in iron and steel and copper requires 
for its successful operation the utmost de- 
gree of systematic vigilance upon the part 
of a thoroughly organized and disciplined 
force of trained operatives who must be 
not only familiar with their routine duties 
but ready to act with promptness and cer- 
tainty in time of emergency. The pro- 
fessor who sits in his study, examining 
diagrammatic connections of an extensive 
electrical system, is usually able to work 
out a solution of any difficulties which he 
may imagine—he can see just what switch- 
es should be thrown and what new com- 
binations should be made; if he makes a 
mistake in his first solution no damage has 
been done, and he may try again. But the 
operator on the switchboard controlling 
50,000 horse-power must do his work un- 
der conditions very different from those 
of the study, and he can afford to make 
no mistakes. It is high praise for the or- 
ganization and personnel of the operating 
force at Niagara to say of the various 
troubles that have occurred in operation 
those due to mistakes or to lack of vigi- 
lance constitute a proportion quite insig- 
nificant. This result has been largely due 
to the foresight and systematic methods 
and organizing ability of the superintend- 
ent, Mr. Philip P. Barton, and to the 
prompt resourcefulness, technical skill and 
extraordinary coolness in emergency of 
the resident electrician, P. M. Lincoln. 
It is a pleasure to be able to thus publicly 
express my appreciation of the able assist- 
ance of these gentlemen during the years 
in which we have been associated in the 
work at Niagara. 
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Electrical 
Patents 


Improvements in glower or Nernst 
lamps are continually being made in rapid 
succession, and all are immediately pat- 
ented, Mr. George Westinghouse, of 
Pittsburgh, Pa., being the purchaser of 
these patents, and thus completely con- 
trolling the manufacture of the lamps. 
Among the many recent improvements are 
two which seem to be especially important, 
one being devised by Mr. Marshall W. 
Hanks, of Pittsburgh, Pa., and the other 
by Herr Walther Nernst, of Gottingen, 
Germany, theoriginal inventor of the lamp. 
The object of Mr. Hanks’s invention is to 
provide a glower that is adapted to circuits 
of a given voltage. The adaptability of 




















METHOD oF TREATING LAMP GLOWERS. 


glowers to any given voltage is determined 
by one or by all of three factors—to wit, 
length, cross-section and composition— 
and it has generally been the practice to 
make the glowers for use with circuits of 
any given voltage as nearly as possible of 
the same composition, the same diameter 
and the same length; but however much 
care may be exercised in the manufacture 
more or less variation from the condition 
desired is likely to be found when the 
glowers are actually placed in service. 
After the glowers have been completed it 
is obviously not feasible to change the 
composition or to decrease either the diam- 
eter or the length. The inventor therefore 
proposes to provide gloweis which actually 
require higher voltages than that for 
which they were originally intended, with 
coatings of material, the composition of 
which is the same.as or similar to that of 
the material of which the glower body is 
formed. His invention, therefore, relates 
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to a method for applying this coating, and 
in order to have it uniform on all sides 
the glower is mounted so that it may 
rotate. At the same time it is main- 
tained at an elevated temperature, while 
the coating is applied. By referring to the 
illustration herewith presented, the opera- 
tion will be readily apparent. The inven- 
tor aims to subject the glower while in a 
heated condition to a cloud of powdered 
material, the composition of which is the 
same as or similar to that of the body. 
Therefore, if the glower is treated while 
hot and is rotated during treatment, the 
powder will be deposited thereon in a 
substantially uniform layer, the treatment 
being- continued until a voltmeter con- 
nected across the circuit, which is supply- 
ing.the energy for heating the glower, indi- 
cates that the. desired increase in cross- 
section has been attained. He therefore 
provides a base’1 with vertical posts or 
standards 2 of suitableconducting material 
which shall have supporting bearings for 
the terminal wires 3 of a glower 4. The 
current for heating the glower may be 
transmitted from suitable binding-posts 
5, to which are connected conductors 5 a, 
leading to a source of energy having the 
desired electro-motive force. Any suitable 
heating means may be obviously employed 
for- raising the temperature of the glower 
to a conducting temperature. The pow- 
dered material to be deposited upon the 
glower is blown through tubes 6, project- 
ing through the base 1, by means of any 
suitable blowing device. In order to con- 
fine the powdered material within suitable 
limits, the standards 2, the glower sup- 
ported thereby, and the tubes 6 are en- 
closed within a suitable casing 7. In case 
it is desired to rotate the glower during 
treatment, a shaft 8, provided with a suit- 
able clamping device 9 at one end with a 
pulley 10 at the other, may be mounted 
in a bearing bracket 11, supported on the 
base 1. The end of the shaft having the 
clamping device 9 may project through 
a suitable opening in the side of the-casing 
7, so as to receive the adjacent terminal 
wire 3 of the glower. By applying a suit- 
ably driven belt to the pulley 10 the de- 
sired rotation of the glower may be effect- 
ed. - After the glower has been treated in 
the manner set forth it may be removed ’ 
and another substituted therefor and sub- 
jected to the same treatment. The casing 7 
is provided with a removable cover in order © 
that the glowers may be inserted and re- 
moved without disturbing the body of the 
casing. Dr. Nernst’s invention relates to 
the ingredients employed in the glowers, 
and the following is an extract taken from 
his specification: “The chief requirement 
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for glowers formed from materials which 
ure non-conductors when cold, but which 
become conductors when heated, are that 
they shall operate for a considerable period 
with but little change in the voltage re- 
quired to cause a given current to pass 
through them, that they shall vary as lit- 
tle as possible in the amount of light which 
they emit during their period of operation, 
and that they shall have mechanical 
strength sufficient to withstand ordinary 
use. I have experimented with a very 
great number of those substances which 
increase in conductivity as they become 
heated, and I have subjected them to a 
great variety of tests and have used them 
for actual lighting purposes during many 
hours of service. I have constructed cer- 
tain glowers by taking oxide of zirconium, 
about eighty parts, and mixing it with 
about twenty parts of all the rare earths 
which are found in gadolinite. In gen- 
eral gadolinite may be described as a black, 
vitreous subtranslucent silicate having the 
approximate formula Fe, Y;, Be,Si,,O,) and 
it is closely analogous to several other 
minerals, notably, euxinite, allanite and 
orthite. It is known that this mineral 
contains a number of the rare earths, and 
I have sometimes treated this mineral and 
separated out from it the individual rare 
earths to be used as elements of electric 
lamp glowers or for other purposes; but 
I find that if I combine about twenty parts 
of the composite mixture of rare earths 
which are found in gadolinite with about 
eighty parts of the oxide of zirconium I 
am able to produce a glower which has 
most or all of the qualities desired. My 
present invention relates to the improve- 
ment in glowers, which consists in using 
as the material for such glowers about 
eighty parts of the oxide of zirconium 
and about twenty parts of a mixture of all 
the rare earths found in gadolinite. I find 
it of advantage in some cases to separate 
the rare earths of gadolinite into two divi- 
sions, the one containing the earths of the 
cerium group, the other those of the yttri- 
um group, and to use in making glowers 
only those of the yttrium group which I 
term the ‘yttrium earths.’ The cerium 
group comprises cerium, didymium, 
samarium and some others of hypothetical 
existence, while the yttrium group is gen- 
erally considered to include yttrium, er- 
bium, terbium, ytterbium, scandium and 
such metals as thulium, holmium, dyspro- 
sium, gadolinium and decipium are by 
some chemists ascribed to that group. 
While the metals of the cerium group are 
not necessarily injurious, their presence 
would usually seem to be unnecessary and 
sometimes troublesome, owing to their be- 
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ing, as a rule, volatile at somewhat lower 
temperatures than the oxides of the metals 
of the yttrium group. The manner in 
which I make a glower having the con- 
stituent elements above set forth is to take 
about eighty parts of the oxide of zirco- 
nium and about twenty parts of the rare 
earths of gadolinite or of the yttrium 
group therein, both in a powdered state, 
and form from them a paste by adding 
water and some binding material, such as 
tragacanth, dextrine or the like. The 
powdered oxides are first fully mixed to- 
gether, and the binding material is also 
finely powdered and thoroughly mixed 
with the oxides. Sufficient water is added 
to form a paste, and the glowers are then 
shaped by any preferred process. In case 
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SToRAGE BaTTERY PLATE HOLDER. 


the glowers are to be tubular in form, the 
pasty material is passed through a press 
and shaped by that means. The rods or 
strips of material thus shaped are dried 
and baked thoroughly in any suitable man- 
ner, and conducting terminals are secured 
to the ends of the glowers in any conven- 
ient way.” 


Mr. Charles S. Kaufman, of Chicago, IIl., 
has recently obtained a patent on a plate- 
holder for electric storage batteries, and 
has assigned the same to the American 
Battery Company, of Chicago, Ill. In 
electric storage batteries it is desirable to 
employ a plate-holder which shall hold the 
plate firmly in place and at the same time 
allow for the growth or expansion of the 
plate, which occurs in continued use, espe- 
cially when subjected to strains in charg- 
ing and discharging at comparatively high 
rates of current covering a considerable 
period of time, in which case the plate ex- 
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pands very materially, and with the plate 
securely fastened at all points such growth 
or expansion would cause the plate to 
bulge or buckle, thus producing a short- 
circuit by contact with adjacent plates. 
In order to accommodate a number of 
plates, the plate-holder or frame is pro- 
vided with a plurality of openings, each of 
which is adapted to receive a plate, so that 
a number of plates may be used in the 
same holder. These openings are secured 
by dividing the holder into sections with 
partitions, making the openings of any de- 
sired size. The upper sides of the plate 
openings are provided with beveled edges, 
to which the plates are securely attached 
by welding or brazing or in other desired 
ways for the purpose of holding them 
firmly and securely in place. The lower 
sides are provided with grooves into which 
the lower ends of the plates are loosely re- 
ceived for the purpose of permitting the 
plates to expand in a downward direction, 
as such expansion occurs in use. The 
plate openings are constructed of a size 
sufficient to allow a space at the sides of 
the plates for the purpose of permitting 
them to freely expand sidewise without 
hindrance. The lower ends of the plates 
are preferably provided with a tongue, 
fitted loosely into the slot in the lower 
sides of the plate openings. By this ar- 
rangement the plates can be securely fas- 
tened to the plate-holder, rigidly at one 
part and loosely at the others, so as to 
prevent them from being loosened or 
shaken out, while at the same time fur- 
nishing ample space for the growth or ex- 
pansion which takes place during pro- 
tracted use. 


A New Steamship. 





On the occasion of the third trip to 
this country of the steamship La Savoie, 
of the Compagnie Generale Transatlan- 
tique, a number of invitations were issued 
to visit the ship. This steamship is an 
example of nearly all that is modern and 
good in commercial marine architecture. 
She is not designed to make remarkably 
high speed, but throughout the intention 
has been to provide every means of com- 
fort to those who have occasion to travel 
on her. 

Several features of her equipment are 
of interest electrically. She is provided 
with wireless telegraphy apparatus and on 
her last voyage messages were exchanged 
with the station at Nantucket from a 
point forty miles distant. All the cabins 
are provided with a complete telephone 
system, thus rendering it more convenient 
for any one who desires anything to call 
for it. 
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CONSTRUCTION OF SMALL TELEPHONE 
EXCHANGES—XVI. 





BY A. E. DOBBS. 


HOUSE WIRING. 


House wiring should be neatly done and 
the wires as nearly as possible concealed 
from sight; it can not be too well done. 
Staples and tacks should be used sparing- 
ly, or, better still, not at all, as they always 
make a weak spot in the insulation. 

If the house should be a frame one it is 
comparatively easy to dead-end the wires 
quite a distance above the ground at a 
point directly above the telephone, drop 
down between the weather-boarding and 
the plastering and, by “fishing,” pick up 
this wire directly over the instrument, 
using rubber insulated and braided wire 
for this purpose. ‘This wire, under these 
circumstances, need not be tightly drawn; 
on the contrary it should be quite slack, 
as inside the walls it can do no harm and 
is not seen; neither does it require the 
use of staples, and, if necessary, it can be 
pulled out and renewed at any time. 

BURGLARS vs. THE TELEPHONE. 


One good reason for keeping the out- 
side wires as high as possible is to keep 
them out of the reach of mischievously in- 
clined persons as well as of burglars, for 
these last-named gentry will cut the wires 
before entering a house if it is possible 
for them to get at them, and after some 
of their recent exploits in which their 
designs were foiled by the use of the tele- 
phone they will be more apt to try to sever 
telephone connections than before. It 
would be well to instruct your customers 
that, in case of burglary, they should al- 
ways try to call the office, first placing a 
finger on the clapper of the bells to keep 
them from ringing, ring “Central,” speak 
in a whisper directly into the transmitter, 
and instruct the operator to notify the 
police or the nearest neighbors. ‘Ihese 
instructions should not be advertised 
broadcast but should be imparted directly 
to the parties concerned, either verbally or 
by private circular. 

One manager in an Ohio town recently 
received a large access to his subscription 
list, owing to the fact that a burglary was 
frustrated, a lone woman probably saved 
from maltreatment and one of the would- 
be burglars shot dead because the lady of 
the house was able by an intelligent use 
of the telephone to call the operator, who, 
in turn, notified the police and her nearest 
neighbors so that by the time the burglars 
got fairly into the house it was surrounded 
on all sides. 

Therefore the possibility of wire-cutting 
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should always be considered when making 
house connections and work of that kind 
rendered as difficult as possible. Of 
course, if the burglars are expert enough 
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Fie. 65.—METHODS OF ENTERING FRAME 
BUILDINGS. 








to climb poles and trace wires accurately 
they can cut them anyhow, but for all that 
it is hard to find a wire in the dark and 
climbing a pole after nightfall is apt to 
attract attention. 





Fie. 66.—LEapING In Wrres Run BeExIND 
PLASTERING. 


TO RETURN TO OUR SUBJECT. 

One great help toward getting wires 
around a room is the ordinary picture 
moulding, on the top of which wires can 
be concealed when it becomes necessary to 
enter a room at one side and reach the 
instrument at the other. In this case a 
thin wire nail should be driven over the 
moulding and directly into the wall to hold 
the wires down, and a hole bored into the 
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plaster will allow them to be dropped 
down to a point just above the telephone 
and fished out again. In a great many 
cases they can be brought into an attic, 
dropped down between the walls into the 
cellar and carried to a spot directly un- 
derneath the telephone (Fig. 67), which 
can be found by boring through the floor 
with a small bit and afterward fishing 
the wire up to the instrument in the same 
way. After boring this test hole through 
the floor just spoken of, the middle of the 
wall can be estimated, which will general- 
ly be from two to four inches further over. 
In all cases bring the wires inside of the 
baseboard and never bring them through 
the floor outside of the baseboard if it is 
possible to avoid doing so. 

‘To reach the telephone, bore a hole in 
the plastering just above it, attach a small 
weight, as a heavy nail or piece of strip 
solder, to the end of a string, drop it down 
until you can feel the weight strike the 
floor, and fish it down from below with a 
piece of bent wire with a hook on the end. 
A little practice will enable one to become 
quite expert at this kind of fishing and 
make the running of concealed wires al- 
most as expeditious as though stapled 
around the room, while the work is a great 
deal neater. 

Sometimes a cold air ventilating pipe 
can be used to push a wire through, but in 
some instances of this kind the wiremen 
have failed to notice the difference be- 
tween cold air and hot air pipes and did 
not find it out until the furnace was 
started and the insulation burned off the 
wires. 

The telephone wires should also be kept 
as far as possible from electric light or 
other wires in the building, not only for 
the purpose of avoiding direct contact, 
but to keep clear of inductive disturbances. 

For concealed work the writer prefers 
to use two separate wires instead of the 
duplex kind so frequently employed for 
this kind of work. With two wires the 
chances are that the insulation of the cir- 
cuit will be better and for the short dis- 
tances used in house connections the in- 
ductive effects of separate wires are not 
noticeable as they might be on a longer 
line. In damp places a rubber-covered 
and braided wire is always to be preferred, 
while in very dry places or in very dry 
climates, as in some of the Rocky 
Mountain states, weather-proof- or even 
common annunciator wire may better be 
used, as rubber decays rapidly in dry air. 
By weather-proof wire is meant a double 
or triple-braided covering, soaked in some 
asphaltum compound. 

Annunciator wire should not be used 
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on the outside of buildings for more than 
a foot or two, and even then never stapled 
to the woodwork outside. Many wiremen 
are fond of taking a large number of turns 
of wire just above the telephone (com- 
monly called “pig-tailing”). When con- 
cealed wiring, such as has just been de- 
scribed, is used this is unnecessary, as it 
is just as easy to cut off an extra foot or 
two of the wire and shove the surplus 
back into the wall again, which makes a 
neater piece of work and at the same time 
leaves enough end for future changes or 
possible breaking of wires at the binding- 
post. 
BRICK BUILDINGS. 


So far our description of house wiring 
has applied only to frame houses. With 
brick buildings the case is somewhat dif- 
ferent, and it is generally desirable to 
place the telephone as near to a window or 
door as convenient and bring the wires 
through the framework of the window or 
door and down the side to the instrument. 
Sometimes, however, concealed work can 
be used, as in locations where it is possi- 
ble to get into a garret and fish a wire 
down behind the plaster. As most brick 
walls are separated from the plaster by a 
furring strip an inch in width, it is possi- 
ble, by the use of a long No. 12 steel wire, 
in many cases, to fish down as far as neces- 
sary to reach the instrument. 

With modern office buildings provisions 
for all kinds of wires are generally made 
by the architect when the building is erect- 
ed, the wires being fished through iron- 
pipe conduits or mouldings. Where the 
architect has not foresight enough to plan 
an installation of this kind, the telephone 
manager, as well as the managers of all 
other electrical companies, should use his 
influence to have it done, in order that 
telephone, telegraph, district messenger or 
electric light wires can be placed in every 
office without extra trouble or expense. 

One manager of our acquaintance goes 
even farther than this, and places tele- 
phone wires, or at least a fish wire, in 
every prominent building in course of 
erection free of charge, leaving the out- 
side end as near as possible to his pole 
lines and the inside end where he thinks 
it will be most accessible to the telephone. 
This kind of wiring does not cost him 
much at the time, as he does not fasten 
it in any way, but leaves it so that it can 
be pulled out or other wires pulled in 
whenever desired. Where he goes through 
joists or floor timbers he bores no holes 
smaller than a half-inch and slants 
them so that the wire can be pulled out 
without difficulty. As tenants of these 


ELECTRICAL REVIEW 


buildings nearly always want telephones 
this preliminary work results in a very 
considerable saving to him in the end, and 
by allowing district messenger companies 
to use this same raceway he has no trouble 
in inducing them to share part of the ex- 
pense. 

It might be remarked here that his ob- 
ject in boring holes so much larger than it 
seems actually necessary is to avoid cramp- 
ing the wires in any way, as they then 
touch the smallest amount of wood, and 
also to allow the wires to move freely 
if it ever becomes necessary to pull them 
out again. Moreover, it allows of other 
wires being pulled in should it be neces- 
sary to install more than one circuit in the 
building, as a half-inch hole will hold 
twenty or thirty wires of the kind ordi- 
narily used in such work. If, however, it 
should be necessary to pull in this number 
of wires they should then be in twisted 
pairs instead of the single wires before 
mentioned, to avoid inductive distur- 
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Fic. 67.—TELEPHONE CrrRcurits FISHED FROM 
CELLAR. 
bances. It might also be remarked that 
a hole considerably larger than the wire 
allows a free circulation of air around it 
and does not retain dampness if moisture 
should get in. 
UNDERWRITERS REGULATIONS. 


In large cities where all sorts of wires 
must of necessity be mingled more or less 
indiscriminately, many protective devices 
are required by the boards of fire under- 
writers; such, for example, as a fuse 
placed outside of the building where the 
wire enters and possibly another set of 
heat coils and carbon-block lightning ar- 
resters just over the telephone, with per- 
haps other heat coils and lightning ar- 
resters in the cable boxes and still another 
set in the terminal room. 

While much of this is pure nonsense, 
yet there is a certain amount of reason in 
it that at least deserves consideration, even 
in a small town. 

In the first place, while fuses, heat coils 
and carbon arresters tend to protect in- 
struments, switchboards and buildings 
against dangerous high-tension currents, 
and in many places are absolutely neces- 
sary to secure even a reasonable degree 
of safety, yet they constitute extra resist- 
ances in the circuit, increase the chances 
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of trouble and at best can only be regarded 
as a necessary evil. They should not be 
used where, with perfect safety, their use 
can be dispensed with. 

There are installations in which the use 
of protective devices seems to have be- 
come a fad and many a telephone man 
who will not use iron wire in his lines be- 
cause it may add from 50 to 100 ohms 
to their resistance, will often place at least 
four more heat coils in the circuit than 
needed, which, in some types, adds about 
400 ohms to his line resistance. Consis- 
tency is sometimes as uncommon among 
engineers as among some other people. 

There can be a legitimate as well as 
improper use of fuses. Suppose, for ex- 
ample, we have an alley in which there are 
a large number of wires but in which there 
are no electric light or power circuits. 
Suppose, also, that the cable ends at the 
entrance to this alley. Under these con- 
ditions it requires no great acumen to 
discover that there is no chance for a 
high-tension circuit to get on any of these 
wires, at least so far as that particular 
street or alley is concerned. 

As the terminal posts in the cable head 
are usually close enough together to act 
as a very efficient shield against lightning, 
it is therefore an absurdity to superimpose 
protective devices anywhere in this branch. 
So far as placing fuses or cutouts inside 
of the building is concerned, judgment 
should again be used and where there is 
no danger of any possible contact with a 
high-tension circuit they should not be 
used. Even in large cities, where there is 
considerable danger from currents of this 
kind, a one-ampere fuse in the cable box 
is generally sufficient to protect both tele- 
phone and circuit. If, however, as in 
some central battery systems, a ground wire 
is used at the instrument, then a heat coil, 
or, rather, a pair of heat coils, should be 
placed just above the instrument, as the 
best of condensers are liable to be punc- 
tured and maintain an are under these 
circumstances. But this does not change 
the force of the remarks already made, 
that these accessories should not be used 
unless the surroundings demand it. Use 
judgment in all cases. 


——__- > e————_—_—_ 


Exposition of American Manufactures 
Closed. 


United States Consul-General Goodnow 
has sent notice from Shanghai, China, of 
the discontinuance of the exposition of 
American manufactures, maintained by 
the National Association of Manufacturers 
and known as “The American Warehouse 
in Shanghai.” 
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Some New Types of Direct-Current 
Motors and Generators. 

Notwithstanding the very general stand- 
ardization of direct-current electrical ap- 
paratus, new designs are constantly ap- 
pearing which possess points of superior 
excellence and merit as well as novelty 
of design. In the accompanying illustra- 
tions are shown a type of motor or dynamo 
recently produced by the Reliance Electric 
Company, of Milwaukee, Wis., and in- 
tended for general power and light uses. 

As the illustrations very clearly show, 
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The armature winding is of the form- 
wound variety, ensuring very perfect 
mechanical balance of the running arma- 
ture, and the coils, after insulation, are 
subjected to a breakdown test of 2,000 
volts, alternating. The field coils are also 
form wound and are interchangeable, as 
are the armature coils. The com- 
mutators are built up of heavy copper 
bars, insulated with mica and held in place 
by steel rings and nuts threaded to the 
shell. The brush-holder is of the form 
shown in the illustration and carries car- 





EnpD AND SIDE VIEWS OF SEMI-ENCLOSED DrRECT-CURRENT MOTOR. 


the machine is of the semi-enclosed type, 
its frame being a solid circular casting of 
steel, of which the bottom is shaped to 
form the feet. The four pole-pieces are 
made of cast steel, of oval section, with 
pole-shoes cast solidly on the body of the 
pole-piece. These shoes are so shaped as 
to hold the field coils firmly in place and 
at the same time to give the proper mag- 
netic distribution in the air-gap to ensure 
sparkless commutation. The frame of the 
machine is bolted down to a cast-iron bed- 
plate by a method better understood from 
the illustrations than from any descrip- 
tion, permitting considerable play side- 
ways to permit tightening the belt and 
ensuring alignment of a very perfect char- 
acter. The heads of the machine are 
made reversible, which is a considerable 
point of advantage, and carry the gun- 
metal bearings in which the armature 
shaft runs. Ring oilers are used, ensuring 
a generous distribution of oil. 

The shaft is made of homogeneous steel, 
of large diameter, and is ground and pol- 
ished to highly accurate gauge in the bear- 
ing surfaces. The armature discs are 
stamped out of one piece each, and are 
assembled upon a cast-iron spider forming 
a series of air ducts and ensuring ample 
ventilation. At intervals the assembled 


discs are separated by a plate forming a 
series of radial ducts out to the ends of 
the teeth, through which air is forced by 
the revolution of the machine. 


The four 


bon brushes of ample size. 
brush-holders are mounted on a ring in- 
stead of the usual rocker-arm, and, while 
their adjustment is entirely simple, the 
mechanical strength of the arrangement 
is greatly improved by this construction. 
The machines represent excellent design 
and careful attention to all of the details 
of the mechanical construction. 

The Reliance company’s factory is very 
completely equipped for the manufacture 
of dynamos and motors of from 3 to 
250 kilowatts capacity, the company mak- 
ing a number of special machines, such as 
crane motors and motors adapted to direct- 
coupling. 





At the meeting of the committee of the 
Liverpool Tramways some very interest- 
ing particulars of the working of the elec- 
tric tramways were given by the chairman. 
Altogether the tramway system in Liver- 
pool now comprises 100 miles of track, 
which operates 350 cars and carries over 
1,000,000 passengers per week, an average 
distance of two and one-quarter miles 
for one penny. The number of passengers 
carried in the first nine months of the 
present year amounted to 75,000,000, 
against 29,000,000 for the corresponding 
period of 1897. The traffic returns 
amounted to about $1,750,000, against 
about $1,095,000. For the present year, 
to September 30, the gross profits amount- 
ed to about $575,000, which, after pro- 
viding about $375,000 for interest and 
sinking fund and fully maintaining the 
whole of the system, left a net profit of 
about $200,000 for the nine months. 
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A New Strain Insulator. 


A very interesting and novel type of in- 
sulator is shown in the illustrations desig- 
nated Figs. 1 and 2. In this insulator, as 





Fies. 1 AND 2.—A New Srrarn INSULATOR. 


is well shown by Fig. 2, all the stresses 
are of compression instead of tension, 
which should make it very durable. For 
the insulation of all parts under stress 
sheet mica is employed. In the other 
parts and the exterior moulded mica is 
used for the insulation. It is said that 
this insulator has an average breaking 
strain of 8,000 pounds. The insulator is 
manufactured by the H. W. Johns Manu- 
facturing Company, of New York. 


A [lotor-Connected Rotary Pump. 





A very neat and convenient type of 
rotary pump connected with an electric 
motor is shown in the illustration. This 
style of pump is said to give good results. 
It is simple, durable and efficient. There 
is no packing used about the impellers, 





A Motor-CoNNECTED Rotary Pump. 


which are made of a good quality of metal 
machined by a special device to ensure ac- 
curacy. The impellers do not touch each 
‘other or the casing of the pump, the fluid 
forming a packing between the impellers 
and the casing, as well as between the two 
impellers. This pump, when connected 
to an electric motor, makes an excellent 
arrangement for a house pump, or a pump 
for large buildings. The pump with its 
motor is mounted upon a bed-plate and 
automatically controlled with a motor- 


starting device, the latter being governed 
by the level of the water in the tank lo- 
cated some distance from the supply. This 
pump is built in iron and bronze, and also 
acid-proof alloys for mining purposes. 
This pump is manufactured by the Lake 
Street Manufacturing Company, Chicago, 
Tl. 





= 


It is announced that the Cape-to-Cairo 
line of the African Transcontinental Tele- 
graph Company has been constructed as 
far as Bismarckburg, Togoland. It is the 
ultimate intention to connect with it the 
German East African line, at Ujiji, Cen- 
tral Africa. 
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A New Ironclad Motor. 
A very interesting type of ironclad 
motor is shown in the illustrations. It 
possesses many new features and is ap- 





Fic, 1.—SEw1nc MacHInE Motor. 


plicable to a large number of sewing ma- 
chines which require a small amount of 
intermittent power to run them. 

Silk-insulated wire is employed in the 
armature. It has hard drawn copper com- 
mutator bars and self-oiling bronze bear- 
ings. 

In Fig. 1 a motor, with a brake attach- 
ment and speed regulator supported by 
an iron bracket, is shown. By pressing 
the treadle downward different speeds are 
obtained. The current is automatically 





Fie. 2.—Box with NozzLE REMOVED AND 
Fiusa PLvue In PLACE. 


cut off and the machine stopped instantly 
by removing the pressure from the treadle. 

An ingenious arrangement by which the 
motor, with brake attachment and speed 
regulator, can be applied to a drop-head 
machine without making any changes on 
the machine except to remove the band 
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wheel from the stand is depicted in Fig. 2. 
An idler, with gravity catch and belt 
tightener, is included in this outfit. The 
idler guides the belt through the holes in 


Fie 


the lifting plate, and the gravity catch re- 
leases the belt when the machine head is 
lowered into the cabinet. 

This motor is manufactured by the 


















Fie. 1.—FLoor OvTLet Box CoMPLETE, WITH SINGLE OUTLET 


NOZZLE AND CORD. 


Diehl Manufacturing Company, Eliza- 
Lethport, N. J. Different styles of brack- 
ets are furnished for use with any ma- 
chine. 





.—SEWING Macuint Motor. 
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A Water-Tight Floor Outlet Box. 

A very durable and neat type of floor 
outlet box is depicted in Fig. 1. This box 
is especially adapted in construction work 





to bring wires to floor outlets in making 
connections for electric lines, fans, push- 
buttons, ete. 

Floor outlet boxes are exposed to water 
and dirt when floors are scrubbed and 


swept, and from the nature of their loca- 
tion subjected to hard usage. This box 
has been designed to meet such conditions. 
It is constructed of heavy cast iron, the 
floor-plate being of brass or iron three-six- 
teenths inch in thickness. 
It will not sink in the 
floor when subjected to 
heavy weight. It is said 
to be thoroughly water 
and dustproof, being pro- 
vided with gaskets at the 
joints and leaded where 
screw-thread connections 





Fig. 3.—FLusH Piva. 


are made. The level of 
the box with respect to 
the floor can be regulated 
by simply turning the top. 

In Fig. 1 the box is 
shown complete, with the 
single outlet nozzle and 
cord. In Fig. 2 the box 
with the nozzle removed 
and with the flush plug, 
depicted in Fig. 3, in 
place, is given. It thus 
makes a flush floor-plate 
without the cost of an entirely new lid. 
This outlet box is manufactured by the 
General Incandescent Are Light Company, 
of New York. 
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Spiral Filament Incandescent Lamps. 

In the accompanying diagrams are 
shown some results presented by Mr. 
Francis W. Willcox before the last an- 
nual meeting of the National Electric 
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Fie. 1.—DouBLE FInaAMENT Lamp LicHut 
DISTRIBUTION, 


Light Association. Mr. Willcox, in study- 
ing the effective distribution of light from 
incandescent lamps, brought out very 
clearly the large influence which is exerted 
by the shape of the filament. In Fig. 1 
herewith is shown the horizontal and verti- 
cal distribution from a double-loop or twin- 
filament lamp, and in Figs. 2, 3 and 4 
are shown, respectively, the distribution 
from oval anchored filament, double-coil 
filament and spira!-filament lamps. It 
will be noted that in the latter case the 
distribution is shown as uniform in all 
directions. 

A lamp of this type has lately been 
manufactured and put on the market by 
the Sterling Electrical Manufacturing 
Company, of Warren, Ohio. The lamps 
are made in the usual voltages and candle- 
powers and with the usual standard bases 
to fit the various types of sockets. 





Peat Used for Fuel. 


The following news has been sent by 
United States Consul Bergh, from Gothen- 
berg, Sweden: The Vislanda-Bolmen Rail- 
road has made an experiment with pressed 
and dried peat as fuel with an extra train, 
consisting of locomotive, fifteerf loaded 
freight cars and one passenger car. The 
distance was about twenty-two miles, and 
the time-table was set for lower speed than 
the ordinary, but this extra train arrived 
in due time at the respective stations, and 
at the final station fifteen minutes ahead 
of time. Considering the fact that the 
locomotive in use was built for using coal 
only, the result of the trial is regarded as 
very satisfactory. 
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A Modern Type of Formed Storage 
Battery. 

Since the fundamental inventions of 

Planté and Faure gave to the world, re- 


spectively, the types of formed and pasted- 
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shown an element of the formed variety 
in which the expansion of the surface of 
the lead has been carried to a very high 
point, producing a plate having a remark- 
ably high discharge rate per unit of 
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Fie. 2.—DIsTRIBUTION OF LIGHT FROM VAKIOUS TYPES OF LAMP FILAMENTS. 


plate storage batteries, there has been 
great activity in the development of the 
two types, the one being improved along 
the line of increased service and enlarged 
contact area between the electrolyte and 








SToRAGE CELL COMPLETE. 


the plate, while the other has gone through 
an immense number of changes both as 
regards the mechanical structure of the 
plates and the nature of the elements em- 
ployed. 

In the accompanying illustration is 


weight. These batteries are manufactured 
by the Gould Storage Battery Company, 
which has its factories at Depew, N. Y., 
and Anderson, Ind. At these works no 
less than 1,200 men are employed. A 
large number of the cells are used both for 
electric lighting and power purposes in 
automobiles and elsewhere. As many as 
4,000 elements are used in the car light- 
ing system controlled by a company of 





FORMED STORAGE BATTERY PLATE. 


close affiliation to the Gould Storage Bat- 
tery Company. 

The first electric motor was the pendu- 
lum of the electric chimes, made by Otto 
von Guericke in 1632. 
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News from Great Britain. 


(By Our Special Correspondent.) 


S HAS been foreshadowed in these 
A notes for some time now, the dis- 
pute as to the electrification of 
the underground steam railway in London 
was not amicably settled between the two 
companies concerned and the course laid 
down by Parliament to be followed, should 
such a state of things occur, viz., an arbi- 
tration under the egis of the Board of 
Trade, was resorted to. To those who 
keenly follow the question of foreign com- 
petition in England it may be pointed out 
that the arbitration which was carried out 
under an English Parliament and in the 
English law courts was to decide which 
of two foreign systems should be applied 
to an English railway, for it is an appar- 
ently open secret that should Mr. Yerkes 
and his party gain the day the orders for 
the equipment will go to America. The 
Hon. Alfred Lyttelton, M. P., K. C., as- 
sisted by Mr. Thomas Parker (Metropoli- 
tan company) and Mr. H. F. Parshall 
(District company), sat for eleven days 
hearing evidence pro and con, and this 
tribunal will now report to the Board of 
Trade, from which, in due course, a final 
decision will be received. The counsel for 
Mr. Yerkes fought his case on the argu- 
ment that the proposed Ganz system was 
“untried,” a doctrine which was counter- 
acted to some extent by the appeal of the 
opposition that this was disloyalty to 
science and progress. The principal wit- 
nesses for the Metropolitan company were 
the engineers to Messrs. Ganz, viz., Herren 
Blathy and Kando, to whose testimony was 
added that of such men as Professors 
Thomson and Ewing and Major Cardew, 
late electrical inspector to the Board of 
Trade. Against this we had the evidence 
of Mr. Chapman and Mr. P. Dawson, 
both American, and Mr. James Swin- 
burne, the redoubtable English profes- 
sional expert witness, as he has been called. 
Of course, the enquiry elicited a super- 
abundance of valuable technical details, 
principally, however, as to the polyphase 
system, and an impartial observer could 
not refrain from admiring the amount 
of igenuity and skill displayed by Herr 
Blathy in his attempt to foil all his adver- 
saries possible criticisms. In fact, Pro- 
fessor Ewing himself was so carried away 
that in giving his evidence he commenced 
to interpolate such a most flattering 
eulogy of Herr Blathy that the president 
was forced to remind witness that he was 
not in a court of mutual admiration. 





Whatever the result of this arbitration, 


one must not lose sight of the fact that 
Mr. Yerkes has, through his recently pro- 
moted Metropolitan District Electric 
Traction Company, entered in a compact 
with the District Railway Company to 
equip all the latter company’s lines out- 
side the notorious Circle on the direct- 
current system. This at once frustrates 
the efforts to make the selected system on 


the Inner Circle the future standard when 
converting the main lines of the country. 
But, perhaps, at present this may be treat- 
ed as a detail, although its importance 
will grow with time. The Austrian en- 
gineers have estimated their saving in 
capital expenditure, chiefly by reason of 
the absence of costly substations and the 
necessary attendance, at £140,000, which 
the continuous-current advocates denied, 
but took no steps to prove. Space here is 
far too short to give anything like a com- 
plete account of the arbitration proceed- 
ings, but my general summing up, as one 
who attended the function throughout, is 
that Messrs. Ganz sprang a mild surprise 
upon their opponents in more than one 
way and that the American financiers and 
their English backers were not in such 
buoyant spirits on the eleventh as on the 
first day. It is quite evident that Messrs. 


Ganz have equalized matters in a manner. 


unsuspected by many who knew nothing 
of their system, and a significant question 
put by the president to Major Cardew as 
to the length of time it would take to make 
trials upon the polyphase system such as 
would satisfy the Board of Trade as to its 
general applicability may or may not por- 
tend anything. The answer was “a fort- 
night.” The result is hardly likely to be 
known before the end of the year. 





It may not be out of place here to men- 
tion, as giving some idea of the extent of 
Mr. Yerkes’s operations on this side of the 
domain of electrical engineering, the pro- 
motion and registration of a company with 
the modest patronymic of the Union Con- 
struction Company, Limited. The sub- 
scribers include Mr. Yerkes and Mr. J. R. 
Chapman, mentioned above, and with a 
capital of £200,000, its objects are, besides 
the application of electricity to any tram- 
ways or railways in the United Kingdom 
or elsewhere, the manufacture of rolling 
stock, ete. 





The opening of the large Hackney 
(London) municipal electricity works is 
another link in the still incomplete chain 
of public electric supply stations through- 
out London and greater London. Hack- 
ney is one of the largest of the metropoli- 
tan boroughs and this now leaves but 
two such boroughs without an electrical 
supply in any shape or form, a state of 
things which will be remedied ere long, 
as one of these delinquents is busily put- 
ting up a station and the other is apply- 
ing for powers to do likewise. The fea- 
ture of the Hackney works is a new type 
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of continuous-current switchboard, built 
by Messrs. Ferranti, and which they 
have made their standard pattern. This 
is a combined lighting and traction switch- 
board, and is designed for 460 volts light- 
ing and 500 volts traction, and the main 
advantage claimed by the makers is the 
absence of the well-known entanglement 
of cable connections at the back, all con- 
nections being in sight in front of the 
board. A. W. 
London, November 23. 
Electric Trains on the [Manhattan 
Elevated Railway. 


It is stated by officials of the Manhattan 
Railway Company, of New York, that two 
of the large generators in the power-house 
at the foot of Seventy-fourth street will 
be started about the middle of this month. 
These generators are each of 5,000 kilo- 
watts maximum output and are each di- 
rect-coupled to an Allis quadruple-cylinder 
engine of 8,500 horse-power. Two of the 
units are now fully installed and six more 
are rapidly being set up. These dynamos 
are the largest that have been constructed, 
each of them weighing 185 tons and hav- 
ing a frame forty-two feet in diameter. 
The rotating fields are thirty-two feet in 
diameter, and have a peripheral speed of 
7,540 feet a minute. The machines gen- 
erate 11,000-volt, three-phase current di- 
rectly, this being reduced and converted 
to direct current in substations. It is 
stated that the Second avenue line will 
begin the operation of electric trains, in- 
terspersed between the steam-operated 
trains, about December 15, more electric 
trains being put on as the men are in- 
structed in their operation and as the 
equipment of the power-house progresses. 
All of the stations will be lighted elec- 
trically at the same time. 
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New York Electrical Society. 


The two hundred and eighteenth meet- 
ing of the society was held Tuesday even- 
ing, November 26, and the paper of the 
evening was presented by Mr. Robert 
Lozier, and entitled “The Electrical 
Operation of Modern Tools and Machin- 
ery.” The paper was very profusely illus- 
trated with lantern slides, showing the 
extent to which electric motors have been 
directly applied to driving of varieties of 
power-using machinery, and a large num- 
ber of interesting data were made public 
concerning the methods used, especially 
the muf€fple voltage method and speed 
control by means of double-current gener- 
ating dynamos. Mr. Lozier also described 
control methods and showed the varieties 
of typical designs that had been produced 
to meet the exigencies of various kinds of 
machine operation. 

The discussion was participated in by 
Mr. Gano S. Dunn, Mr. H. B. Coho, Mr. 
Campbell Scott, Mr. F. V. Henshaw, Mr. 
Arthur Williams, Mr. T. C. Martin, Mr. 
August Munning and others. 
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CuBAN ELeEectTric ContTract—News comes 
that Mr. Hugh J. Reilly, of New York, has 
received the contract for supplying water 
and electric light to the municipality of 
Guines, which is forty-five miles southwest 
of Havana. 


MONTREAL RAILWAY INCREASES POWER 
EQUIPMENT—The Montreal Street Railway 
has applied for a permit to erect an addition 
to its present power-house. The addition is 
for the purpose of installing machinery in 
connection with the Chambly electric power 
plant. 


CALIFORNIA cOWER PLANT—Mr. Charles D. 
Lane is said to be interested in a large elec- 
tric power company which has been organ- 
ized in Stockton, Cal., for the purpose of 
supplying San Francisco and other cities 
with light and power from the Stanislaus 
River. 


TRAINING ScHoot FOR MorTrorMEN—The 
Manhattan Elevated Railway Company, of 
New York, has filed plans with the Building 
Department for a new one-story building 
which is to be used for instructing the 
motormen of the third-rail electric system 
which is now being installed. 


LONDON TRACTION NEws—Mr. Charles T. 
Yerkes and those associated with him are 
said to have organized the Union Traction 
Company under the British Liability Acts 
for the purpose of undertaking and putting 
into effect the application of electrical equip- 
ment and traction to railways or tramways 
in the United Kingdom or elsewhere. The 
capital of this company is given as £200,000. 


WASHINGTON TRACTION CoMPANY SoLp— 
The Washington Traction and Electric Com- 
pany, controlling the street railways of Wash- 
ington, has been sold to Mr. Brainard Toles 
for $5,000,000. Mr. Richard B. Tunstall, 
special master commissioner, made the sale 
under a decree of the United States Court 
of the Eastern District of Virginia, in the 
case where the United States Mortgage and 
Trust Company was the complainant. 


Lone-DISTANCE 'TRANSMISSION IN CALI- 
FORNIA—The Standard Electric Company of 
California expects to complete its high-ten- 
sion line into the Eighth street substation in 
San Francisco shortly. When this is 
completed there will be ready for disposal 
in San Francisco electrical energy developed 
on the Yuba River and conveyed via the 
lines of the two great transmission com- 
panies, the Bay Counties Power Company 
and the Standard Electric Company, a dis- 
tance of 222 miles. 


REcENT CABLE WorkK—Fortifications have 
been erected upon three islands; namely, 
Plum, Gardiner and Gull, which are situated 
at the eastern entrance to Long Island 
Sound. These islands are now to be con- 
nected with the mainland by cable. Gen- 
eral A. W. Greeley and Colonel H. C. Dun- 
woody, of the United States Signal Corps, 
are there supervising the preliminary work. 
Colonel Dunwoody will have the work under 
his personal supervision after it has been 
once started. 


IMPORTANT ConTRACTS AWARDED—The Bos- 
ton & Worcester Street Railway Company 
has elected officers and awarded contracts 
aggregating $1,500,000 for the construction 
of a new street railway line from Boston to 
Worcester. Mr. William Butler was elected 
president of the company. The contracts 
were awarded to J. F. Shaw & Company for 
the immediate construction of the line. The 
work of building a power-house from which 


the line will be operated has been begun 
at Framingham. 


MASSACHUSETTS STREET RAILWAYS’ TO 
UnitE—Mr. William M. Olin has presented 
a petition to the Secretary of State desiring 
legislation to permit the Grafton & Upton 
Railroad Company, the Upton Street Rail- 
way Company, the Milford & Uxbridge Street 
Railway Company, and the Milford, Hollis- 
ton & Framingham Street Railway, to con- 
tract these railways into one system. The 
authority for these corporations to lease or 
sell their franchises and property to any one 
of them is also sought. 

LARGE ADDITIONS TO PLANT—It is said that 
the General Electric Company will shortly 
erect three new buildings at its plant in 
Schenectady, N. Y. These buildings include 
a three-story brick building 310 feet by 66 
feet, to be used for the manufacture of 
smaller pieces of electrical apparatus, an 
addition to the iron foundry 20 feet by 100 feet, 
and a third story to be added to the pattern 
storage building, making practically a new 
building of it. Contracts for other new 
buildings have been let recently by this com- 
pany. 

COMMERCIAL PactFic CABLE CoMPANY—Mr. 
John W. Mackay, who is the president of the 
Commercial Cable Company, which was or- 
ganized a short time ago, is said to have 
stated that San Francisco would be the ter- 
minus for the cable in the United States, 
the company considering that the saving in 
distance if the terminus were in southern 
California would be more than counter- 
balanced by the tolls overland to San Fran- 
cisco; also that the work of laying the sec- 
tion of the cable from California to Honolulu 
would be started as soon as the cable could 
be made ready. - 

TELEPHONE EXTENSION IN THE MIDDLE 
West—The first meeting of the directors of 
the Interstate Independent Telephone and 
Telegraph Company, which was recently 
organized in New Jersey, has been held in 
Joliet, Ill. This company is capitalized at 
$3,000,000. It has decided to purchase a num- 
ber of independent telephone systems be- 
sides those which it already owns in Illinois 
and Iowa. The following officers of the com- 
pany were elected: Senator Henry H. Evans, 
Aurora, Ill., president; Frank Tracey, Spring- 
field, Ohio, vice-president; Edward R. Conk- 
lin, Joliet, Ill., general manager, and A. B. 
Conklin, Aurora, IIl., treasurer. 

New CHINESE ELECTRICAL Book—What is 
said to be the first book on electricity in the 
Chinese language is being translated in St. 
Paul, Minn., by Mr. Gong Hee, who is in St. 
Paul with Mr. Long Ka Tien, the American 
head of the Chinese Empire Reform Asso- 
ciation. Mr. Gong Hee is a graduate of the 
electrical department of a Portland technical 
school, and is a practical electrician. His 
book is to be a complete treatise in simple 
electricity and electrical application. It is 
a translation of parts of a number of Amer- 
ican text-books, with a large amount of ex- 
planatory matter made necessary by the diffi- 
culty in translating electrical terms into a 
language which knows nothing of them. 

ELECTRIC TRACTION AT THE GRAND CENTRAL 
Station, New YorK—It has been announced 
that the managements of the railways termi- 
nating at the Grand Central Station, New York 
city, are making preparations for the instal- 
lation of an electric traction system in the 
terminal section, including the yards and 
tunnels under Fourth avenue. Mr. Bion J. 
Arnold, formerly of Chicago, an engineer of 
great ability, has been appointed electrical 
engineer for the New York Central Rail- 
road, and under his supervision a series of 
tests has been carried on lately at Schenec- 
tady to secure data of acceleration, draw-bar 
pull, etc., with electric and steam locomotives 
for use as bases of calculation and design. 
No full details of the proposed installation 
have yet been made public. 
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| ELECTRIC RAILways | 


BristoL, TENN.—The construction of an 
electric railway between Bristol and Rogers- 
ville is being agitated. 


HORNELLSVILLE, N. Y.—The building of an 
electric railroad from Hornellsville to Ham- 
mondsport is being discussed. 





JACKSON, Micu.—The Main street line of 
the Jackson & Suburban Traction Company 
is being relaid with heavier rails. 


BELTON, TeEx.—Mr. H. M. Carter, of Dallas, 
Tex., has been granted a franchise for an 
electric railway from Belton to Temple. 


Fort WortH, Tex.—Mr. George West has 
been appointed receiver of the Glenwood & 
Polytechnic Street Railway Line by District 
Judge Smith. 


CULPEPER, VA.—It is said that an electric 
railway will soon be built to connect Cul- 
peper with Fredericksburg. The survey has 
already been completed. 


Mittpury, Mass.—A new power station 
at an expense of about $100,000 has been com- 
pleted by the Worcester & Biackstone Val- 
ley Street Railway Company. 


Lima, Onto—Tue capital stock of the 
Western Ohio Railway Company has been 
increased from $1,000,000 to $3,000,000, in 
order to build several new lines. 


Avoca, N. Y.—Those interested in the elec- 
tric railroad to be built between Elmira 
and Rochester have been laying out the 
line and securing the right of way. 


Utica, N. Y—Ground has been broken by 
the Utica & Mohawk Valley Railroad Com- 
pany between Stanwix and Oriskany, for 
the purpose of erecting a power-house. 


Mouncrz, Inp.—Mr. Hendrick Leach, who 
represents the Chase Construction Company, 
of Detroit, has begun the work of building 
the Muncie, Hartford City & Fort Wayne 
Electric Railway. 


MARTINSVILLE, IND.—The city council has 
passed an ordinance granting a franchise 
to the Indianapolis & Martinsville Rapid 
Transit Company, which gives the company 
permission to enter the city. 


KiTtTaNnnine, Pa.—Mr. H. B. Schall is se- 
curing the right of way for a trolley line 
from Kittanning to Rural Vauey. Mr. 
Schall is said to be acting under the di- 
rection of Pittsburgh capitalists. 


Des Mortnes, Iowa—Extensive improve- 
ments have been made recently by the Des 
Moines City Railway Company. Its elec- 
trical power equipment has been increased, 
its lines extended and a new construction 
and repair shop has just been completed. 


Houston, Tex.—Mr. Owen D. Young, of 
Boston, who purchased the street railway in 
Houston a short time ago, has conveyed it 
to the Houston Electric Company, a cor- 
poration which was recently organized for 
the purpose of acquiring and operating the 
property. 


TRENTON, N. J.—Articles of incorporation 
have been filed with the Secretary of State 
by the New Jersey & Pennsylvania Traction 
Company. This company has been organized 
to construct a street railway in Trenton to 
carry passengers for a three-cent fare. It is 
capitalized at $1,000,000. 


Mr. Vernon, N. Y.—The franchises of the 
North Mt. Vernon Railway Company have 
been sold at foreclosure sale, and the Inter- 
urban Street Railway Company, of Mt. Ver- 
non, has been incorporated with the Secre- 
tary of State as a result of inis sale. The 
capital stock of this company is $500,000. 
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(ELECTRIC LIGHTING | 


HAMDEN, On10—A new electric light plant 
is to be constructed. 


HINCKLEY, Itut.—An electric light plant is 
being installed in Hinckley. 


CasTILE, N. Y.—The Castile Electric Light 
and Power Company has been incorporated. 


GRAND Rapips, Micu.—A new electric light 
plant is being installed by the Grand Rapids 
Brewing Company. . 

FRANKForT, Ky.—Mr. C. P. Chenault has 
purchased an electric light and heating 
franchise from the city. 


CALUMET, Micu.—The construction of a 
municipal electric lighting plant is being 
considered by the city council. 


LupIncton, Micu.—The work of installing 
a wireless telegraph system between Luding- 
ton and Manistee has been begun. 


Morris Run, Pa.—The work of construct- 
ing the new electric light plant is being 
pushed rapidly by Electrician Goble. 

MANCHESTER, N. H.—The _ water-power 
plant belonging to Mr. N. G. English has been 
sold to the Lisbon Light and Power Com- 
pany. 

SrovueHTon, Mass.—The Stoughton Rub- 
ber Company will secure power and light 
from the Stoughton Gas and Electric Com- 
pany. 

PirrssurcH, Pa.—A new electric light 
plant is being installed at the Ninth street 
plant of tne American Steel and Wire Com- 
pany. 

PorTsvILLE, Pa.—The Philadelphia-Read- 
ing Coal and Iron Company is constructing 
a large electric power and light plant at its 
works. 


CAsHTON, Wi1s.—A contract has been made 
with the Cashton Milling Company to fur- 
nish electric light and water power to the 
municipality. 


SuFFIELD, Ct.—The Suffield Trolley Com-. 


pany has taken possession of the electric 
light plant, the purchase of which was made 
some time ago. 


DetRAy, Micu.—An electric light franchise 
which is wanted by Messrs. Green & Barnes, 
of the Solway Process Company, is being 
considered by the Delray council. 


FRANKLINVILLE, N. Y.—The Citizens’ Elec- 
tric Light Company has been formed, and 
arrangements for starting the plant will 
soon be made by the stockholders. 


INDIANAPOLIS, IND.—The Commercial Elec- 
tric Light and Power Company has applied 
for a franchise to furnish light and power 
in the wholesale districts of the city. 


TuscumBIA, Fra.—A contract has recently 
been made by the city council with eastern 
capitalists to build a waterworks system, 
electric light plant and street railway. 


Detroit, Micu.—The Grand Rapids Light 
and Power Company has been absorbed by 
the Edison Electric Light Company, of which 
»tate-Treasurer D. McCoy is the president. 


LittLE Fats, Me.—The streets of Little 
Falls are being surveyed by the Mallison 
Falls Electric Power Company for the pur- 
pose of installing electric lights and fur- 
nishing electric power. 


SEATTLE, WAsH.—The construction of a 
city electric lighting plant is being agitated. 
The plan is to construct a plant on the 
Cedar River and use the water power for 
generating electricity. 

Mosite, ALtA.—A meeting of the stock- 


holders of the Electric Lighting Company, 
of Mobile, has been held and the president 
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of the company authorized to increase the 
capital stock to $300,000. 


San BERNARDINO, Cat.—The Mentone 
Power Company has been organized. The 
company has secured a franchise for erect- 
ing the poles and stringing the wires in the 
roads of San Bernardino County. 


CoLtuMBus, OHIo—It is said that arrange- 
ments are now going on which may lead to 
the transfer of the majority of the stock of 
the Columbus Electric Light and Power Com- 
pany to the Mandlemaun-Pomeroy Syndicate. 


OAKLAND, CaL.—The Suburban Electric 
Light and Power Company has obtained a 
franchise permitting it to erect and main- 
tain pole lines and supply power and light 
along the county roads outside the incor- 
porated cities for a period of fifteen years. 


NortH ApAMs, Mass.—The contract for an 
electric power and lighting plant for the 
city of North Adams has been awarded to 
Mr. E. I. Van Doren, of the HK. G. Bernard 
Company, by the North Adams Gas Com- 
pany. 


Ones, N. Y.—The electric light plant of 
the Oneida Light and Power Company has 
been sold to the Madison County Gas and 
Electric Company. The new company by the 
terms of the contract held vy the Oneida 
Light and Power Company will now light the 
streets. 


New Haven, Cr.—The United Illuminating 
Company, which controls the New Haven 
electric light plant, has purchased addi- 
tional land in the rear of its plant. It is 
said that the plant will be enlarged and ex- 
tended to furnish additional facilities for 
supplying light and power. 


TAUNTON, Mass.—Manager Coleman re- 
ceived orders from the city council a short 
time ago to make a report on the needs of 
the municipal electric lighting plant. This 
report has been almost completed. He has 
laid out plans for a new building together 
with the machinery necessary for a well 
equipped economical plant sufficient to sup- 
ply the demands made aipon it. 


TELEPHONE AND TELEGRAPH | 











LINCOLN, Nes.—A telephone line to extend 
from Lincoln to Garfield is being built. 


JANESVILLE, Wis.—The local telephone 
company has decided to extend its lines 
into the country. 


Banoaor, Mr.—The lines of the Union Tele- 
phone Company are being extended to South 
Hope and East Union. 


Gowanpba, N. Y.—A new telephone line to 
connect Silver Creek and Springville is be- 
ing laid out by surveyors. 


Peoria, Iru.—An independent telephone 
system is being constructed by the Celestial 
Mutual Telephone Company. 


SHaron, N. Y.—The lines of the Sharon 
Telephone Company are to be extended to 
Sharon Mountain and Ellsworth. 


HELENA, Mont.—The telephone line be- 
tween Helena and Billings has been com- 
pleted and active service begun. 


NEWCASTLE, INpD.—The trunk line of the 
Central Union Telephone Company to Louis- 
ville has been nearly completed. 


DENVER, CoL.—The construction and oper- 
ation of an independent telephone system 
are being agitated by Mr. William C. Robin- 
son. 


TAMPA, FLa.—The work of constructing 
a long-distance telephone line between Pal- 
metto, Plant City and Tampa is being pushed 
rapidly. 

WASHINGTONVILLE, N. Y.—A_ telephone 
line is soon to be built from Washington- 
ville to Lincolndale by the Highland Tele- 
phone Company. 
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Upprr SANDUSKY, OHIO—A $1,000,000 mort- 
gage has been filed by the United States 
Telephone Company in favor of the Cleve- 
land Trust Company. 


NEwsBuURGH, IND.—A telephone exchange is 
now being constructed and will soon be in 
operation. The system is being built by 
the Cumberland Telephone Company. 


CHAGRIN FAtts, OH10—The Bell Telephone 
Company has received the right to use the 
rear streets and alleys for its telephone 
lines, or else put them under ground. 


New ORLEANS, La.—Mr. L. H. Lancaster, 
who represents the American Telephone 
Company, has been looking over the ground 
preparatory to establishing an exchange. 


MIppLEBURG, Fta.—The construction of a 
telephone line to connect with the Jackson- 
ville Long-Distance Telephone Company is 
being agitated by the people of Middleburg. 


JOHNSTOWN, Pa.—The new building of the 
Johnstown Telephone Company for its ex- 
change has now been completed. It is a fine 
structure and contains a modern equipment. 


TorpeKA,- KAN.—Plans are being made by 
the Independent Telephone Company to con- 
struct a line from Topeka to Meriden. This 
will open up connections reaching from 
Atchison to Meriden. 


Birp ISLAND, Minn.—A telephone line from 
Bird Island to Lake Lillian is being built 
by the Kandiyohi County Telephone Com- 
pany, where it will connect with a line to 
Willmar. 


Avrora, Itt.—The headquarters of the 
Conklin Construction Company, which has 
received the contract for the work of the 
Interstate Telephone Company, have been 
established in Aurora. 


NASHVILLE, TENN.—The city council is 
considering the application for a franchise 
of the Tennessee Telephone and Telegraph 
Company. This company proposes to estab- 
lish and operate a telephone exchange. 


JERSEY City, N. J.—A force of engineers 
is making observations for a trunk line 
for the Interstate Telephone Company be- 
tween Jersey City and Philadelphia. The 
purpose of the engineers is to secure a route 
following the lines of the Pennsylvania Rail- 
road as nearly as possible. 


Butte, Mont.—A corporation known as 
the Power Company has been granted a 
franchise to erect poles and string wires on 
the public highways of Silver Bow County 
for the transmission of electric power. It 
is intended to construct three lines of poles, 
one for a telephone system and two for 
power service. 


Dover, Dei.—President Harry Richard- 
son, of the Diamond State Telephone Com- 
pany, has organized the Maryland & Dela- 
ware Telephone Company, to take up and 
improve the system which was recently pur- 
chased from the Salisbury Telephone Com- 
pany. This company, it is said, will con- 
trol the Salisbury Telephone Company, the 
Crisfield Company and the Snow Hill Com- 
pany. 


Kansas Crty, Mo.—The annual meeting of the 
Missouri & Kansas Telephone Company will be 
held in Kansas City, Mo.. on January 22, 1902, 
at which time a board of nine directors 
will be elected and a vote cast upon the 
proposition to increase the capital stock 
of the telephone company from $2,500,000 
to $5,000,000. The present officers of the 
company are: John R. Mulvane, president; 
N. R. Ferguson, secretary and treasurer, 
and Alonza Burt, general manager.. The 
directors are: .J. S. Chick, Alonzo. Burt, 
Frederick P. Fish, N..R. Ferguson, A. G. 
Fuller, J. R. Mulvane, ‘S. A. Walker, E. 
Wilder and C. E. Yost.. On October. 31 of 
this year the company had 18,500 telephone 
subscribers,. with. total. stocks and- bonds 
outstanding of. $2,838,500. . 
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(ELECTRICAL SECURITIES } 


During the past week the market has re- 
mained practically stationary and little has 
been done. There has been some movements 
in the securities of the copper industry, but 
no movement of importance has_ been 
chronicled in any other direction of specu- 
lative activity. The week was shortened by 
the Thanksgiving holiday, and many in- 
vestors have had more reason for genuine 
thanksgiving this year than they have en- 
joyed in the recent past. 

Securities of the United States Steel Cor- 
poration have shown considerable strength, 
and reports from the various subordinate 
companies have indicated excellent earnings 
and a very healthy condition of the market 
for iron and steel manufactures and wire. 
The electrical stocks have held their own, 
as may be seen by the quotations given be- 
low. Taken altogether, the week has been 
one unmarked by any particular movement, 
and the excellent prices obtained for all 
stocks and securities are an indication of 
the good condition in which the country at 
large finds itself at the beginning of the 
winter season. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
NOVEMBER 30. 





New York: Closing. 
PINOGIIE Es wae roe 6 a csececadioteiets 64 
OCH UEC. NCURSES Sipraranae arereresenest or 219% 
COTE Ns o.oo cr srevisw ein tecmacineetare 2761%4 
MUNIN a5 och oo, Gin arent ero Siete sei es 138% 
RG Pee ERG a oor cna ve wim ord oie 'ovaier ere eioe 1655 
Wea CO OO. o cowed crnesecens 188 
Ne M. Ged. Wel. COs ick cies ccccccrs 166 
Telep., Tet. & Cdl. CO... 6.065080 6% 


General Electric was very strong. It 
made a net increase of 14144 per share, clos- 
ing the week at 276%. It reached 281. 
There is understood to be about an equal di- 
vision of the directors whether to declare a 
large stock dividend reimbursing for the 
scaling down of a few years ago, or to con- 
tinue to accumulate a surplus. 

There was considerable activity on the 
curb in Consolidated Refrigerating (which 
includes Axle Car Lighting) and New York 
Electric Vehicle Transportation. Both stocks 
scored advances, and further favorable de- 
velopments are looked for. 


Boston, November 30: Closing. 
fame Nee. Go POR. has tc cseaicece 161 
Ee hg a ie Seren bike wacwiers occas 21% 
POC NNER RNR 0) owe. lb Wore eee uses 133 
EA IRM NE oo Sea Wwe wel vine erhes 94 
Westimg: MGG: DE.< os deiecwc cece 78% 
BOR ORGS os Vacca beaiiduiecowes 240 


Directors of the Massachusetts Electric 
Companies have declared a regular semi- 
annual dividend of $2, payable January 1, to 


stockholders of record December 10. The 

books will not be closed. 

Philadelphia, November 30 : Closing. 
Blec. Co. of America.............- 6% 
PHiigdeipmiG Wiee.. <6 cei ences 4% 
Wer SHUNT: ow oe Sree eB eitewecns 32% 
Witte GT, Gili. sen a kc ccccnices 117% 
TGO. BLOF DAE: 6: oi cc ccvewsccene 64 
po ot an a ee 64 


An unofficial estimate of the Electric Com- 
pany of America net earnings, made in offi- 
cial sources, for the year ending next De- 


cember 31, 1901, places the amount at 

$290,000. 

Chicago, November 30 : Closing 
Cantral Union Fl: onc iccswccscne 40 
Chicago Edison Light............ 158 
CT WR oo G0 5.6 6 jumicousvomm ee 250 


IRMCIONEE GCOPDON. 6.65 ccasccecces 20 
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National Carbon pf:..:.......cece- 83 
I laid a a olan d tinea cs rcmrawa cars 10% 
Riis PURGE s 6 oc ccictcicicnscauevenes 47 
Metropolitan Ell. ..........ccccicccces 91 








( NEw INCORPORATIONS | 


Paris, Tex.—Paris Light and Power Com- 
pany. Increased its capital stock from 
$60,000 to $120,000. 


MonrTICcELLO, ILL. — Monticello 
Light Company. Capital stock 
from $10,000 to $20,000. 


New York, N. Y.—Century Light and Pow- 
er Company. $150,000. Directors: C. B. 
Hobbs, J. D. Fearhake and others. 


Youngstown, On10o—Banner Electric Com- 
pany of West Virginia. $35,000. Mr. J. E. 
Lippwitt, of Alexandria, is president. 





Electric 
increased 


La Crosse, Wis.—La Crosse Gas and Elec- 
tric Company. $60,000. Incorporators: W. 
W. Cargill, George MacMillan and others. 


Paterson, N. J.—Paterson & State Line 
Traction Company. $100,00v.. Incorpora- 


tors: Preston Stevenson, Frank Frost and 
others. 
SALISBURY, Mp.—The Maryland & Dela- 


ware Telegraph and Telephone Company of 
Wicomico County. $100,000. Directors: 
John W. Smith, W. B. Miller and others. 


Troy, N. Y.—Adirondack Electric Com- 
pany. $100,000. To furnish light, heat and 
power for the village of Lake Placid. Di- 
rectors: A. W. Boynton, H. S. Isham and 
others. 


CoLumMBus, OnIo—The Mt. Vernon, Mt. 
Gilead & Western Railroad. $10,000. To 
construct and operate an electric railway. 
Incorporators: John W. Barry, C. D. Smiley 
and others. 


Ponce, Nes.—Sioux City & Black Hills 
Telephone Company. $100,000. To build a 
toll line from Sioux City to the Black Hills, 
520 miles. Mr. J. J. Mirathy is president of 
the company. 


MILLINOCKET, Me.—Millinocket Light Com- 
pany. $20,000. To operate gas and electric 
plants in the town of Millinocket. Mr. A. 
Ledyard Smith, of Madison, Me., is president 
of the company. 


hort SmitH, ArRK.—Fort Smith Rapid 
Transit Company. $2,000,000. To construct 
and operate an interurban road in Sebastian 
County. Mr. 1. L. Cannon is president of 
the new company. 


MASSENA, N. Y.—Massena & Raymondville 
Electric Railroad Company. $80,000. To 
operate an electric road from Massena to 
Raymondville. Directors: H. H. Warren, 
W. J. Patch and others. 


DeENveER, Cot.—The Henry Electric Equip- 
ment Company. $1,000,000. To manufacture 
a new machine for lighting and heating 
railway trains. Incorporators: D. C. Henry, 
C. T. Elliott and others. 


DututH, Minn.—Duluth Electric Com- 
pany. $100,000. To convert water power 
into heat, light and power, and to carry on 
all business necessary for its production and 
distribution. Incorporators: A. W. Hartman, 
R. B. Knox and others. 


ALBANY, N. Y.—Mohawk & Hudson Tele- 
graph Company. $50,000. To operate a tele- 
graph line between Schenectady and Sara- 
toga with branch lines to New York city 
and throughout the state. Directors: J. H. 
Stock, William Sells and others. 


Mapison, Wis.—Milwaukee Western Con- 
solidated Electric Railway Company. $100,- 
000. To purchase, acquire or build electric 
railway lines in the state of Wisconsin, and 
to carry passengers, express, mail and 
freight. Incorporators: L. G. Brown, H. E. 
Haskins and others. 
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[ PERSONAL MENTION 


COLONEL JOHN N. Partringe, State Super- 
intendent of Public Works, and for many 
years president of the De Kalb Avenue Street 
Railway Company, of Brooklyn, N. Y., has 
accepted the police commissionership of New 
York city tendered him by Hon. Seth Low, 
mayor-elect. Colonel Partridge will assume 
office on January 1, 1902, and will bring to 
this highly important position experience, 
ability, discretion and unquestioned in- 
tegrity. 

Mr. B. E. FRANKLIN Hart, Jr., M. E., for- 
merly with the Wheeler Condenser and Engi- 
neering Company, has joined forces with 
Mr. Edwin Burhorn, M. E., lately of the 
firm of Burhorn & Granger, of New York, 
and Mr. Barton H. Coffey, M. E., formerly 
with the International Contracting Com- 
pany. The offices of the new firm will be 
located at 62 Wall street and its operations 
will be in the engineering and contracting 
line. 

Mr. Morris W. Meap has been reappointed 
as chief of the electrical bureau of Pitts- 
burgh, Pa. Mr. Mead held this office for 
many years until quite recently when a 
revolutionary movement in municipal poli- 
tics overthrew the city administration and 
removed him from his incumbency. For 
some weeks there has been an interregnum 
in the bureau, no one competent to take the 
place having been found. By another turn 
in the wheel of political affairs, however, Mr. 
Mead finds himself reinstated. His official 
record has been marked by a most successful 
administration of his office and the display of 
marked ability. His numerous friends will 
be pleased to learn that his removal was 
only temporary. 


( LEGAL NOTES } 


LIABILITY OF COMPANY SUPPLYING ELEc- 
TRICITy—A new question as to the liability 
of any company supplying electricity to the 
wires of a street railroad company is de- 
cided in Thomas vs. Maysville Gas Co. (Ky.) 
53 L. R. A. 147, which holds that the com- 
pany supplying the electricity, as well as the 
street railway company, is charged with the 
duty to see that the wires are properly in- 
sulated and liable for failure to do so. 


INJURIES RECEIVED IN RESISTING EJECTION 
FROM A STREET CAR—Recovery for injuries 
received by a passenger in resisting forcible 
ejection from a street car for refusing to 
pay fare or leave the car is denied, in Kiley 
vs. Chicago City R. Co. (Ill.) 52 L. R. A. 626, 
although he tenders a transfer from another 
line, which should be valid, but is not, be 
cause of a mistake of the conductor from 
whom it was received, where no more force 
is used than is reasonably necessary to ef- 
fect the expulsion. 


RaILway COMPANY CAN NOT CONDEMN 
LAND OvuTsIDE ITs TERRITORY—An attempt 
by a street railway company to take land 
for a power-house and coal pockets in a city 
five miles from its lines, in which it has no 
authority to run cars, is held, in Re Con- 
demnation of Land By Rhode Island Subur- 
ban Railway Company (R. I.) 52 L. R. A. 
879, to be for its private benefit, and not 
for public use, and is therefore not 
within statutory permission to take, by emi- 
nent domain, land necessary for its use. 


RIGHTS OF A PASSENGER ON A RUNNING 
Boarp—The right of a passenger on the 
running board of a street car to recover for 
injuries caused by coming in contact with 
a pillar near the track in attempting to pass 
around the conductor, who was also on the 
board, in obedience to the conductor’s di- 
rection to come forward and get a seat, is 
denied, in Third Ave. R. Co. vs. Barton 
(Cc. C. A. 2d C.) 52 L. R. A. 471, unless 
under all the circumstances he acted as a 
man of ordinary prudence would have done. 
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[ INDUSTRIAL ITEMS 


THe CENTRAL ExLectric Company, of Chi- 
cago, is calling attention to the I. X. L., 
weather-proof, slow-burning and slow-burn- 
ing weather-proof wire. This high-grade 
wire is meeting with a popular reception. 








THe Goutp SToraAceE Battery COMPANY 
has just opened a branch office in Boston 
and arrangements are now being made for 
additional offices in Chicago and St. Louis, 
where the Gould Coupler Company has 
offices. 


Tue New York & Onto Company, of War- 
ren, Ohio, is distributing a very neat book- 
let which sets forth the merits of the Pack- 
ard lamp and also the Packard transformer. 
This booklet is entitled “Light Reading,” 
and should be of interest to electrical peo- 
ple. 


THE Evectric APPLIANCE ComPaANy, Chi- 
cago, sales agent for Gutmann wattmeters, 
manufactured by the Sangamo Electric Com- 
pany, is jubilant over the fact that although 
the factory was doubled within the past six 
months, the orders it is sending in are forc- 
ing it again to double its facilities. 


THe LEHIGH VALLEY RatLroaD is sending 
out through its general passenger depart- 
ment an interesting and well-illustrated 
pamphlet devoted to winter tours. This 
railroad has recently completed the equip- 
ment of its main line between Jersey City 
and Buffalo with the Hall automatic electric 
signals. 


THE Stow MANUFACTURING COMPANY, 
of Binghamton, N. Y., has just issued its 
catalogue No. 9, a very handsome book of 
seventy-four pages, describing the flexible 
shafts and multiple-speed electric motors 
made by the company. The catalogue also 
describes a number of tools and other 
auxiliaries made by the Stow company. 


Tue Morris Etectric Company, of New 
York, has received a contract for the fur- 
nishing of general stock supplies for the 
next six months from the Compania 
Limitada de Tramvias Electricos de Mexico, 
of Mexico; and also a contract for general 
electrical supplies from the Demerara Elec- 
tric Company, of Georgetown, British 
Guiana. 


Mr. BEECHER OcpEN, formerly at the head 
of the Literary Bureau of the International 
Correspondence Schools, of Scranton, Pa., 
has taken charge of similar work for Heinz 
& Company, ‘the well-known manufacturers, 
of Pittsburgh. He publishes an interesting 
monthly entitled “Pickles,” which is issued 
in the interest of the employés and friends 
of Heinz & Company. 


Mr. CHARLES E. FARRINGTON, general man- 
ager of the Massachusetts Chemical Com- 
pany, spent several days in New York last 
week buying machinery for the extension 
to his company’s plant. He states that his 
company is equipping its. factories to manu- 
facture every variety of insulation used by 
the electrical interests and that in addition 
to standard work it is manufacturing many 
specialties to suit the wants of individual 
manufacturers. 


THE WESTERN ELEcTRICAL Suppty Com- 
pany, of St. Louis, reports that its demand 
for line and construction material has been 
heavier this fall than at any previous time 
in its business; and states that it is carry- 
ing a very large stock of this material, and 
is prepared to ship promptly any of the 
many appliances necessary to fix up lines 
for the heavy winter strain on them. A 
very complete catalogue covering these sup- 
plies is issued by the company. 


Tue AMERICAN TOLL TELEPHONE COMPANY, 
43 to 47 Sheriff street, Cleveland, Ohio, is 
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the manufacturer of high-grade automatic 
pay stations. This company’s machines have 
met with much success and are sent on 
thirty days’ trial if requested. They are sup- 
plied in all sizes and run from single coin 
to several denominations of our coins. The 
company also manufactures a call register 
designed to keep a record of outgoing calls, 
which can be attached to any telephone. 


THE Bristot Company, of Waterbury, Ct., 
has issued circular No. 5, in which its re- 
cording pressure and vacuum gauges are de- 
scribed. These gauges give a continuous 
record day and night of steam, water, gas, 
oil or air pressure. They are adapted to all 
ranges of pressure. Users of steam for any 
purpose should find these instruments of 

‘great value as they show at a glance whether 

the boiler has received the attention upon 
which depends largely its safety and 
economy. 


THE STANDARD TELEPHONE AND ELECTRIC 
Company, of Madison, Wis., is now settled 
in its new factory, entirely rebuilt since the 
recent fire. In the new buildings, which are 
of nearly twice the capacity of the former 
shops, departments have been rearranged in 
such a way as to enable a volume of busi- 
ness more than double that formerly done 
to be handled. The company is about to 
put upon the market multiple and central- 
energy apparatus and already has advance 
orders for a number of exchanges. 


THe STANLEY ELecTRIC MANUFACTURING 
ComPpaNny—The great transmission com- 
panies of California utilize almost exclu- 
sively S. K. C. apparatus for the production 
of the tremendous voltages and transmission 
of enormous power over very great dis- 
tances. The S. K. C. system is manu- 
factured by the Stanley Electric Manufactur- 
ing Company, of Pittsfield, Mass., and re- 
ceived at the Pan-American Exposition the 
highest possible award, a gold medal, for 
high-tension alternating-current apparatus. 


THE MONTAUK FIRE DETECTING WIRE Com- 
PANY, Of which Mr. John D. Gould, 100 
Broadway, New York, is president, has re- 
ceived a very flattering notice in the official 
report of the committee on exhibits of the 
Pennsylvania State Firemen’s Convention, 
held October 2, 1901. The report concludes: 
“This exhibit deserves your careful con- 
sideration. The wire does not reduce the fire 
hazard, but it does absolutely give a warn- 
ing quicker than any other known agency 
and is a valuable adjunct to protection of 
life and property. It deserves our hearty 
endorsement.” 


THE ELectric STtoraAGeE BATTERY COMPANY, 
of Philadelphia, has installed 158 batteries 
of chloride accumulators in street railway 
service, for the purposes of regulation, car- 
rying the peak during heavy traffic and for 
use in emergencies. These batteries, repre- 
senting over 103,000 kilowatt-hours of out- 
put, are installed in power-houses, sub- 
stations and rotary transformer stations, 
and cover every application of storage bat- 
teries to street railway service. Among 
recent installations are those for the De- 
troit United Railway, consisting of 250 cells 
of type 53-G; the Chicago City Railway, 250 
cells of 39-G; the Southern Ohio Traction 
Company, 290 cells of 11-F, and the Fair- 
mount & Clarksburg Railroad, 250 cells of 
11-E. 


THE Brown HorstInc MACHINERY ComM- 
PANY, Incorporated, of Cleveland, Ohio, has 
forwarded to the Eectrican ReEvIEw, 
through its New York manager, Mr. W. A. 
Stadelman, a copy of a pamphlet entitled 
“Brownhoist” Locomotive Coaling Stations. 
This beautifully gotten-up pamphlet de- 
seribes new methods of cdaling locomotives 
original with this company and presents il- 
lustrations of a plant designed and built by 
it and now in operation. The economy of 
operation and compactness of equipment, as 
well as the distinct novelty of ideas and de- 
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sign embodied in the “Brownhoist” system 
of coaling locomotives, present many ad- 
mirable features of marked improvement. 
The pamphlet should be in the hands of 
every one interested, and is in itself a very 
artistic pubiication. 


THE AMERICAN SCHOOL OF CORRESPONDENCE, 
Boston, Mass., is offering an unusual op- 
portunity to ambitious mechanics who de- 
sire to enroll in its correspondence schools 
to get a handsome and valuable set of books. 
For the purpose of showing the scope and 
high standard of the American School of 
Correspondence, the trustees have voted to 
apportion a limited number of sets of their 
special holiday edition of the “Reference 
Library of Engineering Practice’ to be 
awarded to properly recommended students 
enrolling for full engineering courses during 
the month of December. This library con- 
sists of the most important instruction 
papers in its electrical, stationary, locomo- 
tive, marine and mechanical engineering 
courses. It is in five quarto volumes, hand- 
somely bound in half morocco, and. contains 
2,842 pages, and 1,975 illustrations, consist- 
ing of original drawings, sketches, sections, 
details, etc., illustrating every detail of the 
subjects treated. It is thoroughly indexed, 
and is a unique and extremely valuable ad- 
dition to every progressive man’s library. 
A handsome large handbook, describing 
methods of instruction and the library in 
— will be sent to any one upon appli- 
cation. 


THE CROCKER-WHEELER Company, of Am- 


_pere, N. J., is being pushed to its utmost to 


keep up with the large number of orders it 
is daily receiving and has on hand. It is 
constantly adding to the number of factory 
hands, and has for some months been work- 
ing a regular night shift. Among the ship- 
ments made during the last month are two 
520-kilowatt generators for the American 
Smelting and Refining Company, Perth 
Amboy, N. J.; three 400-kilowatt generators 
and one 100-kilowatt generator for the Al- 
sen Cement Plant, West Camp, N. Y.; one 
400-kilowatt generator for the Christensen 
Engineering Company, Milwaukee, Wis.; one 
300-kilowatt generator for the Balbach 
Smelting and Refining Company, Newark 
N. J.; three 200-kilowatt generators for the 
Stetson & Company’s new power plant, 
Philadelphia; one 375-kilowatt generator 
for the Anglo-American Provision Com- 
pany, Chicago; one 400-kilowatt and one 
75-kilowatt generators for the Lake Shore & 
Michigan Southern Railroad; one 200-kilo- 
watt generator for*the Vandergrift Construc- 
tion Company for railroad work; one 200- 
kilowatt generator for the Crucible Steel 
Company, of Blair, Pa.; one 150-kilowatt 
generator for the Latrobe Steel Company; 
one 200-kilowatt generator for the Otis 
Elevator Company and one 100-kilowatt gen- 
erator for the United States Tube Company. 
It has also completed the entire shipment 
of a 45-kilowatt direct-connected generator 
and fifty or sixty motors for the government 
printing office in Manila, Philippine Islands. 
Among the orders recently received are 
noted the following: two 300-kilowatt gen 
erators for the Singer Manufacturing Com 
pany, South Bend, Ind.; two 200-kilowatt 
belted generators for Sayre & Fisher, Sayre- 
ville, N. J.; one 60 and one 30-kilowatt gen- 
erator for the Orange Brewing Company, 
with various motors ranging from 35 to 2 
horse-power in capacity; four 140-kilowatt 
generators for the Fort Hill Chemical Com- 
pany, Rumford Falls, Me.; two 75-kilowatt 
generators for Henry Lang & Company, 
Newark, N. J.; one 90-kilowatt generator 
for the United States Electric Lighting 
Company, Washington, D. C. A shipment 
of 13 motor-dynamos for the Western 
Union Company’s plant, Milwaukee, and the 
electrical equipment of the Skinner & 
Sethman Publishing Company’s plant, Den- 
ver, Col., consisting of a 40-kilowatt gen- 
erator and 28 motors, will aiso be made 
this month. 
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List of 
Electrical 


Patents 
Issued Last Week 


Specially reported for this journal by E. S. 
pavall. solicitor of patents, Loan and Trust 
Building, Washington, D.C. Copies of any 
patent may be secured for 10 cents each. } 

















ISSUED NOVEMBER 26, 1901. 

687,189 System of motor control ; 
W. 8. Andrews, Schenectady, N. Y. 

687,195 System of train control ; 
EE. Case, Schenectady, N. Y. 

687,222 System of motor control ; 
A. S. Garfield, Paris, France. 

687,234 Resophone for telegraph 
instruments; F. W. Inden, Duluth, 
Minn. —Comprises the _ telegraph- 
sounder, a sound-muffling box enclos- 
ig the same. a cover for opening and 
closing said box, a sounding-trumpet 
opening through and projecting from 
suid cover, and a pivoted arm on the 
free end of which said box is pivotally 
mounted, 

687,261 Motor-control system; W. 
3 Potter, Schenectady, N. Y.-A 
plurality of series motors connected in 
parallel, a supply-circuit and means 
operated by the breaking of the supply- 
circuit for diverting current from the 
(iclds of said motors. 

§87,292 Power-transmitting device; 
©. G. Armstrong, Chicago, U].—Com- 
prises a rotary driving member, a ro- 
tary driven member, both members 

isceptible of magnetic influences, 

ils for magnetizing both members 
aud a means for maintaining a higher 
niagnetie strength in a portion of both 
or either of said members while said 
portion is within a detinite location 
with reference to the rotary path 
thereof. 

687,297 Electricreleasing apparatus 
for. pneumatic-pressure brakes; A. 
Sruggemann, Breslau, Germany—.An 

ir-brake system, comprising the train- 
pipe, @ mavometer and an electrically 

perated outlet-valve connected there- 

with, and means connected to said 
lanometer to close circuit through 
said valve to decrease pressure in the 
irain-pipe when said pressure falls 
)elow working pressure, thereby oper- 
iting the brakes. 

687,301 Globe or shade for incan- 
iescent electric lights; J. C. Fleming 
Summit, N. J. 

687,824 Gun-sighting apparatus ; 
E. W. Lloyd, Newcastle-on-Tyne, 
England—A target, means for mov- 
ing the same, a marker, means for con- 
necting the marker to the gun, and an 
electromagnet operating the marker. 

687,244 Refrigerator car; M. EK. 
Schmidt, Princeton, N. J. 

687,389 Covering for subterranean 
cables ; O. Wilhelmi, Dusseldorf, Ger- 
many. 

687,422 Electrical switch; W. C. 
Calkins, Momence, I1l.—Comprises a 
number of pairs of pivoted conduc- 
‘ors and contuct-points, each of U-shape 
with their open ends facing each other 
and adapted to receive said conductors, 
arranged in an electric circuit, and 
means for conjointly actuating said 
conductors and engaging them alter- 
nately with said contact-points or 
keepers. 

(Continued on page $8.) 


ELECTRIC CONDENSERS 


WM. MARSHALL, Manefacturer 


Standards a Specialty 


709 Lexington Ave., New York 








$5 VOLT 
AMMETER 





battery work. List of schools using it 
on application. The method of its use de- 
in a circular just issued. 


L. E. KNOTT APPARATUS CO., 
16 Ashburton Place, - - BOSTON, MASS. 


storage 
mailed 
scribed 


THE “ BOSTON ” 
AUTOMATIC BURNER 


The favorite of all first- 
class Electricians and is 
acknowledged by all to be 
the only reliable auto- 
matic in the market. 
Guaranteed perfect’ in 
every detail. 








MANUFACTURED BY 


Boston Electric Go. 


29 Harrison Ave. Extension 
BOSTON 





“BOSTON”? MECHANISM. 














PATENTS. 


Twenty years’ continuous practice with 
the Western Union Telegraph Company, 
American Bell Telephone Company, Gen- 
eral Electric Company, Electrical Accumu- 
lator Company, Postal Telegraph-Cable 
Company, and other electrical companies. 


Correspondence and interviews solicited. 
W. B. VANSIZE, 263 Broadway, N. Y. 
Solicitor and Expert. 











PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book ** How to Obtain Patents,”’ etc., 
sent free. 


E. C. SICCERS, 








918 F St., N. W., WASHINGTON, D. C. 
Trade-Marks 


PATENTS Copyrights 


EDWARD S. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents), 


Patent Lawyer, 


American and Foreign Patents 
Secured Promptly. Moderate Fees. 


Infringement Suits. interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office 
Records. 
Abstracts of File Wrappers of Applications 
before Patent. 
OFFICES: 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D.C. 




















Agent for ESTABLISHED 1880. . 
United States | G20: H- BENJAMIN, M. E., Ph. D. ones 
45 BROADWAY, N. Y. References. 
and Foreign Specialty: The preparation of specifications tor 
patents requiring an expert knowledge of the arts 
PATENTS.. and sciences. Searches. Pe 4 
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ELECTRIC HEATING APPARATUS 


All Kinds for All Purposes 


Hadaway Electric Heating and Engineering Co. 
107 Liberty Street, NEW YORK 














PARSELL & WEED, 
MoOoODDE XI. MAREE RFRS. 


Electrical Experimental and Fine Tool Work 
Write for Booklet. 
The Franklin Gas Engine Sets of Castings and Material; Finished Parts and 


Complete Engines. Write for Gas Engine Circular No. 2. Telephone, 156 


Madison Square. 
THE FRANKLIN MODEL SHOP, 
129-131 West Str t, 


GOOOOODODODODOOQOODOQOOOGS Ja, 


CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48? FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


large stock on hands Highland Park, Conn. 
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stock on hand 
Correspondence solicited 








BM al-me -1-1-) ae ae 
Lamp Made 


JOHN A. HAMBLIN 
| 2 Beverly St., Providence, R. I. 


 STELLARC” 











IMPERIAL ARC LAMPS Enclosed tong 


burning, 
for both alternating or direct current. Adapted for 
inside or outside use. Simplicity of design and 
elegance of finish embodied in its construction. 
The prices will interest you.... 


EDWIN I. WILLIAMS, (8-20 E. 42d St., New York 


See ELecTRiIcat Review OF Nov. 9. 














J. Wm. Middendorf, Pres. A. H. Rutherfoord, Treas. 
R. Lancaster Williams, Vice-Pres. Howard P. Page, Sec’y and Auditor 
E. C. Hathaway, General Manager. 


Railways and Light Co. of America 


Executive Orrices, ConTINENTAL Trust BipcG., BaLTimorg, Mb. 


Finances, Builds, Purchases Electric Railways, Electric 
Lighting Properties, Waterworks, 
Ice Plants, etc. 


Examinations made and reports furnished on all classes 
of industrial properties 


: +: +: CORRESPONDENCE SOLICITED : * + 




















PATENTS. 
(Continued from page 37.) 


687,428 Magnetic mechanical move- 
ment; J. O. Heinze, Jr., Revere, Mass. 

687,440 Wireless telegraphy; H. 
Shoemaker, Philadelphia. Pa.—A re- 
ceiver for electrical oscillations, com- 
prising an imperfect electrical contact, 
an insulated ground and air conncc- 
tion, and means consisting of a per- 
manent magnet intermediate of said 
connections and the contact for giving 
a greater difference or potential in the 
contact. 

687,455 Static electric generator ; 
L. Frandsen, Sandusky, Ohio. 

687,457 Electrode; L. Hargreaves, 

- Farnworth-in-Widnes, England—An 
electric conductor and _ detachable 
anodes, of nipples of conducting ma- 
terial disposed between the conductor 
and the detachable anodes and bolts 
for connecting the detachable anodes 
to the nipples and the nipples to the 
conductor. 

687,473 Electric arc lamp; L. F. 
Bogia, Jr., Philadelphia, Pa. 

687,475 Electric railway switch; 
W. 8S. Browne, Brooklyn, N. Y. 
687,479 Electric winding 

W. H. Hall, Chicago, [1]. 

687,499 Telephone transmitter; W. 
W. Dean, Chicago, II. 

687,505 Electric furnace; M. Ru- 
thenburg, Philadelphia, Pa.—A_ hop- 
per and a roller constituting the re- 
spective terminals of a heating circuit, 
bearings insulated from said hopper, 
and arranged to support said roller 
opposite to the mouth of said hopper 
and means to rotate said roller. 

687,517 Insulating electric con- 
ductor and process of making same ; 
W. S. Clark, Schenectady, N. Y.-— 
Consists in coating the same with a 
thin tilm of amorphous cellulose com- 
pound in aslowly drying solution. 

687,518 Apparatus for coating wire 
or electric conductors; W.S. Clark. 

687,522 Electric railway; F. C. 
Esmond, New York, N. Y. 

687,531 Insulating material ; C. W. 
Jefferson, Schenectady, N. Y. 


clock ; 


(Concluded on page 40.) 





WANTED-—SEVERAL PERSONS 
of character and good reputation in each 
State (one in this county required) to 
represent and advertise old established 
wealthy business house of solid financial 
standing. Salary $18.00 weekly with ex- 
= additional, all payable in cash each 

ednesday direct from head offices. 
Horse and carriage furnished, when 
necessary. References. Enclose self- 
addressed stamped envelope. 


Manager, 
316 Caxton Building, Chicago. 
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To Insure Correct Deliveries 
Consult Philip Hano & Co. 


‘*T ordera rugand you senda 
‘‘lawn-mower,” said the wrath- 
ful housewife. ‘‘ What a blun- 
“der!” ‘‘The man in the delivery 
‘‘wagon said he was not respon- 
“sible for mistakes in the 
‘shipping department. 

‘‘Well, hereafter I shall trade 
‘‘with a firm that has a system 
“of doing business.” 

She chose a house that 
uses the 


Hano Retail Store Systems 


by which a check is kept 
on a multitude of details, 
including wagon deliver- 
les and exchanges. 

It you are interested, please 
write and our representative 
will call. We go anywhere for 
business. Catalogue free. 

PHILIP HANO & CO. 
Manifold Book House 
1&3 Union 8q., New York 














SIGNALOID 


THE MOST PERFECT 
AND RELIABLE . 


Coloring and 
Frosting Liquid 








INCANDESCENT 
ELECTRIC LAMPS 


Will never peel, chip or 
crack, and the color will 
outlive the life of the lamp 








MANUFACTURED BY 


SIGNALOID CHEMICAL WORKS 


Jersey City, N. J. 











the 








plant by pressing an electric button. 


“SUPERIORITY COMMANDS RESPECT.” 


THE “MONARC 


ENGINE-STOP SYSTEM. 


Over 600 of these SYSTEMS in use on many of the largest plants in this country. 
SYSTEM it is impossible for an engine to run away ; engine can also be stopped, in case of emergency, from any portion of 
0 NO CONNECTION WITH THE GOVERNOR. 
CLOSES THE THROTTLE. INVESTIGATE. Write for Illustrated 1901 Catalogue. 


HIGHEST AWARD 
PAN-AMERICAN EXPOSITION, 1901. 





“SEA ISS -MAC 


THE SCHWERDTLE STAMP CO., 


r, SSTENCILS—BURNING BRANDS: 
P  OTEEL STAMPS &DIES — 





‘sAll about the Telephone’”’ 


The A. B. C. of the Telephone 


is a practical treatise just published, giving a 
vast amount of valuable and useful up-to-date 
information on the theory, operation, construc- 
tion, care and management of all kinds of tele- 
phones and allied appliances. Order to-day or 
send for catalogue. 


Theo. Audel & Co. 
63 Fifth Avenue, New York 

















‘Why and How” 





5 = : Do you wish to understand the ciples, 
BRIDGEPORT,CONN. _methods and ~ Re 
the every-day indus! ‘ 
Jeeeennnanpppppppppppis | SCIENCE) tecnnical and sciontinc 
————— Fist'Jou have seen and 
a ew er = explain the Bhindi wondered at? 
ELECTRICAL REPAIR WORK ¥ }2uire.ste"Z5| AND | iy ‘aus, 
PROMPTLY DONE know. Our ar-!__. ways? 

ticles are both 


Re-winding, Railway Armatures 
and Transformers a s 
Give us a trial. 
rene omer New and Second- 
and machines bought and sold. 


The R. M. CORNWELL CO. 
SYRACUSE, N. Y. 





Interesting and accu- 
rate—a combination 
not foundin anyother 


cialty. 
Satisfaction 





ARK RKRKR RRR RRR RRR RR EK 


Po a a oe a a a oe ee ee oe ee 


$1.00 PER YEAR. 
An Illustrated 








INDUSTRY 





pular-science publication in print. Send 
6 Cents In Stamps for a Three-Months’ 
Trial Subscription. You will lke us. 


SCIENCE AND INDUSTRY, 
Monthly Magasine. SCRANTON, PA. 








caused by 








Thorough |nspections 


Insurance against Loss or Dam- 
age to Property and Loss of 
Life and Injury to Persons 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

L. F. MIDDLEBROOK, Asst. Sec. 





Gas and 













CHEAP POWER 


Awarded 
Gold Medal 
Pan-American 
Exposition 
. Buffalo, 1901 


The Mietz & Weiss 


Kerosene Engine 


Automatic, Simple and Reliable. 
Close Regulation. 

For Electric Lighting, Charging 
Storage Batteries and all power 
purposes. Send for Catalogue. 


A. MIETZ, 


128-138 Mott St., 


New York 





“SAFE, SWIFT, 








SURE.” 


With the use of the MONARCH 


IT 


CONSOLIDATED ENCINE-STOP CO. 


Successor to The Monarch Manufacturing Co., 


L. W. SWEET (N. A. S. E.), General Manager. 


Waterbury, Conn. 
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ALLIS-CHALMERS C0., 


cenenat oFFCeS CHICAGO, Home ins st0c 
De Reynolds 

4. a. Corliss 
Wale |lal-+-¥ 


The Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 


standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiring the best economy and efficiency. 


The Ball & Wood Co., 


Bitzabetsport, N.s. 120 Liberty St., New York City. 


PUMPING, BLOWING AND HOISTING ENGINES. 


RIEDLER PUMPS AND COMPRESSORS. 
SPECIAL ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING. 








HUNT INDUSTRIAL RAILWAY 


A nartow gauge system of track 
and cars for manufacturing estab- 
lishments, power stations, etc. 


AMERICAN-BALL DUPLEX COMPOUND ENGINE > DIRECT-CONNECTED GENERATOR 


The most economical plant for 
generating electric currents, and 


the most compact plant that has Wil ete thncntebiion ding and 
ee 2 eee ——— — transporting coal, coke, and all 
AMERICAN ENGINE CO., - P g » COKE, a 


48 Raritan Ave., Bound Brook, N. J. So other heavy and bulky materials. 


capilenainaaeatladaaia ania C.W. HUNT CO., Second Street, West New Brighton, N. Y. 
























BLOTS OUT FIRE 


in Switchboards, Electric Light Stations, Street 
Railway Equipments, Subway Manholes, and all 
Electrical Apparatus. 


MONARCH FIRE APPLIANCE COMPANY, 


27 William Street, NEW YORK CITY. 


EVE RY A th Reads the Electrical Review 
ELECTRIC LIGHT weekly. An inquiry will sub- 


<== = stantiate this. Do you wish 


GENERAL MANAGER him to see your advertisement? 


bes 


CHARLES E. DUSTIN CO., {i BROADWAY, N.Y. 


DEALERS IN ALL KINDS OF 


ELECTRICAL and STEAM MACHINERY. 


SPACE PREVENTS OUR PARTICULARIZING. 


WE OFFER 


RAILWAY GENERATORS from 25 K. W. to 500 K. W. 
ALTERNATORS from 35 K.W., to 300 K.W. 60 and 125 cycles. 
DYNAMOS and MOTORS of all Sizes and Voltage. 
ENGINES of all Makes and Sizes. 
HORIZONTAL and WATER TUBE BOILERS from 50 to 500 Horse-Power. 






































DIRECT-CONNECTED UNITS FROM 25 K.W. to 125 K.W. 


SPECIAL: 


Two 300 K.W., STANLEY ALTERNATORS, two-phase, 
60 cycles, 2,200 volts, 160 R. P. M., direct-connected to 
VERTICAL CROSS-COMPOUND ENGINES. 


WE BUY AND SELL. , IF YOU ARE IN WANT WE GAN HELP YOU OUT. 
Offices: 11 Broadway, New York (Bowling Green Building). 


CHARLES E. DUSTIN CO., 11 BROADWAY, N.Y. 
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=»... [STANLEY & PATTERSON 


(INCORPORATED) 


Manufacturers of General Electrical 
Equipment Supplies ....... 


93 LIBERTY ST. 











PATENTS. 
(Concluded from page $8.) 

687,532 Method of making insulat- 
ing material ; C. W. Jefferson. 

687.569 Rheostat; J. Lundie, New 
York, N. Y. 

687,576 Electrical protector; C. A. 
Rolfe, Chicago, Ill. 

687,579 Magnetic separator; F. A. 
M. Schiechel, Frankfort-on-Main, Ger- 





DO 
YOU 
WANT 















many. 
687,612 Process of cementing iron DEVEAU ee ne 

or steel ; green U. 8. Navy. TELEPHONE FACTORY, 27 ROSE STREET 
687.615 Electromagnetic appliance; 

A. Duppler, Jersey City, N. J. APPARATUS N E W YO R K A 
687,616 Electromagnet and brake [Ee 


operating connection ; A. Duppler. 


687,628 Electric transmission of SALESMAN WANTED cK Y A 
power ; J. B. Hall, Chicago, Iii. In every section who personally visits the M INLE N TIONAL MEMORIAL 
687,648 Electric sparking plug; electrical supply trade, street ratlways, atom 


I. C. Orswell, Cambridgeport, Mass. 


687,669 Electrical snap-switch; G. 


B. Thomas, 
mutator-unit for electric 
contact-rings and _ insulating 
about them with external clampin 


Hartford, Ct.—A com- 
switches, 
layers 


g- 


rings and a ferrule flanged over the 


inner edges of the clamping-rings. 
687,681 Electrical 
Gally, Brooklyn, N. Y. 


apparatus; M. 


687,682 Telephone apparatus ; M. 


Gally, Brooklyn, N. Y 
687,690 Electromechanical 


actuat- 


ing device for electric switches, valves, 


etc. ; E. N. Lake, Chicago, III. 








electric light and telephone companies, to 
sell, in addition to his present line, a well 
advertised electrical specialty. Address 
M. <.%., 
Care EvectricaL REvIEW, 
2t Park Row, New York. 








AT LAST! 


House Lighting by Batteries. eres 
and Best Light. NO ACID TO HANDLE. 
We want agents for our table lamps, hang- 
ing lamps and electrical supplies. Our 
hanging lamps range in prices from $6.00 
to $15.00, according to number of lights 
wanted. Writeatonce. M. B. ELECTRIC 
CO., 203 Franklin Ave., Cleveland, Ohio. 








Cot. ALLAN C. BAKEWELL, of 
479 FIFTH AVE., NEW YORK 
CITY, announces to the ELEC- 
TRICAL INTERESTS of NEW 
YORK STATE: 


That he is authorized by the NEW 
YORK STATE ORGANIZATION to re- 
ceive subscriptions for THE McKINLEY 
NATIONAL MEMORIAL ASSOCIATION 
and he appeals to them to assist him in 
raising funds necessary for the erection 
and maintenance, at Canton, Ohio, of a 
suitable memorial to our late beloved 
president. 


Checks should be made payable to the 


BETTER 
POSITION 
? 


Of course you do. But if merely 
* wanting’’ a good position would 
get it, everybody would have one. 
To get and hold a position paying 
better than the average, you must 
have more than average qualifica- 
tions. 


TWO WAYS TO QUALIFY FOR 


687,695 Electric lamp; K. Ochs, 
Berlin, Germany. 0 H] A L | TY T E | L S | order of JAMES G. CANNON, Treasurer. ADVANCEMENT. 
eee es No moneys should be paid to any one 1 Through experience acquired 
REISSUE. No need to say this, but purporting to represent Cor. BAKEWELL during years of service in poorly 
11,952 Wireless telegraphy; H. we are ready to prove it. unless they are provided with satisfactory paid positions, coupled with the un- 


Shoemaker, Philadelphia, Pa. 











WANTED—SEVERAL PERSONS 








U.S. ENGINEER OFFICE, 735 N. 
Capitol St., Washington, D. C., No- 
vember 27, 1901.—Sealed proposals will 
be received here until noon, December 
27, 1901, and then publicly opened, for 
furnishing Elevator Enclosures, Auto- 
matic Elevator Dorr Openers, and 
Meaker or Rolling Shutter Doors, for 
New Building for Government Print- 
ing Office. Information furnished on 
application. JOHN STEPHEN SEW- 
ELL, Capt., Engrs. 








WANTED 





construction of Elec- 
trical Street Railroads, 
must have had practical 
experience. 


Address, 
R. HOWLAND, 
Care of Electrical Review, 


13 Park Row, 
NEW YORK 





THE COLORADO LAMP CO. 
DENVER 





credentials from him. 




















Mast Arms, Pole and Swing- 
ing Hoods, House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Applicatitn 


W. R. OSTRANDER & CO. 























MEXICO AND CALIFORNIA. 





Personally-Conducted Tours via 
the Pennsylvania Railroad. 


The Pennsylvania Railroad Company's 
Personally-Conducted Tour to Mexico and 
California will leave New York on Feb- 
ruary 11, visiting St. Louis, San Antonio, 
Monterey, Tampico, San Lu's Potosi, 
Guanajuato, Irapuato, Guadalajara, Que- 


have thirteen davs in Mex:coand nineteen 
days on the Pacific Coast, the California 
tour returning to NewYork on March 27,the 
whole tour covering forty-five days. The 
rate, covering all necessary expenses 
during the entire trip, will be $575 from 
points on the Pennsylvania Railroad east 
of Pittsburg. For Mexico only the rate 
will be $350, and for California only $375. 
The party will travel over the entire route 
ina specialtrain of Pullman ene 
sleeping cars, ec °mpartment, dining, 
smoking and observation cars. Cali- 
fornia-only tourists will use special cars 
to El Paso, and Mexico-only passengers 
will use special cars returning from 
Paso. For detailed itineraries and full 
information address Geo. W. Boyd, 
Assistant General Passenger Agent, Phila- 
delphia, Pa, 








LECTRIC HEATING 
APPARATUS 


The Simplex 
Electrical Co. 














Magneto Bells and Receivers. 


Williams Electric Company, 
Cleveland, Ohio. ? 

















we WIADUCT.. 


BALTIMORE, MAKE 


TELEPHONES 


ANO EVERYTHING ELECTRICAL 








systematized technical knowledge 
““picked up’? from books and 
magazines. 


2. Through a systematic course 
of instruction by mail that will 


better positions, and furnish them 
with Reference Libraries that solve 
the knotty problems that arise in 
their new work. 

This is your opportunity. Take 
it! I. C. S. text-books furnished 
with each course make it easy for 
men already at work to 


LEARN BY MAIL 


Mechanical, Steam, Electrical, 
Civil, Sanitary and Mining Engi- 
neering; Shop and Foundry Prac- 
tice; Mechanical Drawing; Archi 


retaro, City of Mexico, Aguas Calientes, tecture; Architectural Drawing; 
ra and El Pasv. CAMBRIDCEPORT Plumbing; Heating and Ventila- 
At El Paso tourists for California only, . ‘ehh z : 
An Electrical who will leave New York February 25, will MASS. tion; Sheet-Metal Work; Tele- 
Engineer join the party, and the Mexican tourists phony; Telegraphy; Chemistry; 
z who do not care to go to the Pacific Coast 4 Ornamental Design; Lettering; 
< : will return to New York. The California Bookkeeping; Stenography, Meth- 
Experienced in build- ponte wii vials Lee Anueies es Se staf Teptibg; tagineeaatin 
A euvervisine the. 1 Lene eee) ee ods of Teaching: English Branches 
ng and supervis . stur Pp, : ) ocomotive Running (for engineers 
ng pervising the of the Co‘orado, in Arizona. Tourists will Transmitters, snl feembn ewig pace 


peutics (for physicians and nurses 
only); French; German, and 
Spanish. 


Circular Free. State subject that 


interests you. 


International 
Correspondence Schools, 


Box 1003, Scranton, Pa. 





yo om 


of character and good reputation in each . ae 
state = = yes comes eee, WHEN ADDRESSING ADVER 22 DEY ae a — “ip nd ppt Principles 
represent and advertise old establishe . Reale RERS of your trade or profession, com- 
wealthy business house of solid financial Speakin Tubes, Whisti i i i i 
standing. Salary $18.00 weekly with ex- TISERS PLEASE MENTION pin A ne wien wn the pene Sees 
penses additional,-all payable in cash each THIS PAPER ; in your daily work. 
Wednesday direct rom wend offices. Electric and Mechanical Bells, 
Horse and carriage furnished, when I. C. S. STUDENTS GET THE 
necessary. References. Enclose self- PactTory: 
or ye anes fe Manager, DeKae Ave. BEST POSITIONS. 
316 Caxton Building, icago. 8 g 
x - THE BRADY MAST ARMS ae Because we qualify them for 
T. H. BRADY, New Britain, Conn., U.S. A. Sandifer advancement before they complete 
MANUFACTURER OF Guise their studies, assist them to secure 


